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QUALITY CONTROL, 
STREAMLINED PRODUCTION METHODS... 


... INSURE YOU UNIFORM QUALITY METAL, 
FREE FROM IMPURITIES AND GAS. 


The most modern production equipment and methods in use, 
exacting scientific laboratory testing equipment, old-fashioned 
know-how . . . these are factors that are synonymous with 
Aluminum Smelting & Refining Company. 


Only with the use of consistently perfect raw material can you 
be assured of a consistently perfect product and minimum scrap 
loss. Aluminum Smelting helps you maintain that assurance. 
In fact, each melt produced by Aluminum Smelting bears a 
certified analysis — your protection of quality. 


QUICK, DEPENDABLE DELIVERY — ALL SHIPMENTS PALLETIZED 


TELEPHONE 


ALUMINUM SMELTING AND REFINING CO., INC. 


T. MICHIGAN P O Box 4014 T N VERMOD 


S. INDIAN 3737 NM 
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365 REPEAT ORDERS FROM 18 PLANTS 


Cast-Master Die Casting Machines Write Own Convincing Testimonials 


MODEL 7Z 100-ton hot chamber automatic for high speed production 
of small castings. 





MODEL 40A 800-ton cold chamber Cast-Master for heavy outsize castings 
and heavy duty operation. 


The “big yardstick” for die casting machines is 
performance. That’s why 365 repeat orders for 
Cast-Master Die Casting Machines are mute testimony 
to performance, plus! Of the hundreds who use these 
versatile machines, the great majority own more than 
one; in the above instance, as many as 45. 

Cast-Masters are built for either automatic or semi- 
automatic operation with rigid bases, extra heavy 
platens and large diameter tie rods. Die closing is 
accomplished through tremendous clamping forces 
and massive toggle linkages . . . more than sufficient 
for every job within the machine’s capacity. 17 models 
from which to choose: 8 for zinc, lead and tin; 9 for 
aluminum, brass and magnesium castings. 

Electric and hydraulic sys- 
tems can be designed so that 
hot and cold chamber injection 
ends are interchangeable. You 
can make these changes your- 
self. All standard designs will 
be altered to meet your needs. 


SEND TODAY 
for new, completely 
illustrated catalog, CM100. 


H-P-M DIVISION -KOEHRING COMPANY 


CAST-MASTER 


23901 AURORA ROAD, BEDFORD, OHIO 
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A&M primary aluminum billet is now avail- 
able in your specific diameter in lengths up 
to 16 feet. Complete laboratory facilities 
insure uniformity of billet quality. Imme- 
diate delivery from stock . .. or on an 
immediate turn-around basis from cus- 
tomer’s scrap. Customized billet for your 
specific application is assured by our metal- 
lurgical staff of experts. 


ALUMINUM and MAGNESIUM, INC. 


1 HURON STREET « P.O. BOX 720 « SANDUSKY, OHIO « TELEPHONE: MAin 6-4610 


P.O. BOX 156 ° Corona, California ° Telephone: REdwood 7-2922 
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Producers of Quality Aluminum Alloy Since 1938 
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FEATURE ARTICLES GD 39 


MODERN METAL POWDER PRESSES 
Parts are being made today from metal powders which couldn’t be 
molded a few years ago. The reason, advanced functioning of metal 
powder presses. 

CAST IRON INSERTS IN ALUMINUM DIE CASTINGS 
Both small and large internal combustion engines require ferrous metal 
cylinder liners. Here’s one method of bonding them to the die cast 
cylinder block. 

INSURANCE COMPANY APPROVED LOCKS 
Filing cases and lock boxes which are to be rated as fire safe by 
insurance companies must have good locks. Powder metallurgy makes 
them to pass all tests. 

VACUUM REMELTING AND CASTING 
Many of the newer alloys which have good high temperature strength 
must be vacuum cast to develop their best properties. 

A DESIGN AND TOLERANCE GUIDE 
The first part of a three part article giving design information and case 
history applications of extrusions. 

KEEPS BUSINESS IN AMERICA 
Here’s how one manufacturing company licked the foreign competition 
through the use of die casting and extrusions. 

ARC CAST MOLYBDENUM 
Molybdenum—0.5% titanium alloy has some good properties as a die, 
or die component, for die casting. 

SINTERED MOLYBDENUM 
Like arc-cast molybdenum, sintered molybdenum may help to lower 
costs by increasing die life. 

NEW METALS FOR HIGH TEMPERATURE SERVICE 
Aircraft, missiles, gas turbines, and other high temperature operating 
parts require continually improved alloys. Here is a report on a few 
new ones. 

DESIGNED FOR ATOMIC REACTORS 
Impossible ae in aluminum can often be extruded. This is one 
example of such a shape. 

PERMANENT MOLD CASTING ENDS BREAKAGE 
To eliminate breakage and cut weight this manufacturer turned from 
glass to aluminum permanent mold castings. 

SINTERED FILTER STOPS ALL THE DIRT 
The powder metallurgy industry can tailor make filters for any require- 
ments. This —— is one of those which sinterings will do and 
nothing else will. 

ULTRA SMALL DIE CASTINGS 
Fully automatic production of tiny die castings makes them available 
at very low cost. Quantities have to be large. 

DESIGN TIPS 
This month more tips on sharpening tools for machining magnesium 
are given. 

THOSE OLD DIES ARE GOOD 
Die casting dies last for years and can be modified to keep pace with 
design changes. 

ZINC DIE CAST MASKS 
One-piece zinc die casting forms the frame for the picture tube, a 
support for the glass cover, and a rigidizing member for the TV assembly. 

IF WHEEL BEARINGS COULD TALK 
Porous wheel bearings made from metal powders could tell a surprising 
success story—if they could talk. 





FINISHING SECTION Gp 


MAY, 1960 


= 


mere ane 


BLACK CHROMIUM PLATING 
For some applications, a black, lustrous finish is needed. Black chromium 
may be the answer. 

STOP CORROSION ON MAGNESIUM 
A short report on some of the new developments in finishing magnesium. 
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Lellulubes promote safety at North American 


le ' where hydraulic presses handle titanium at 1000°F. 


Hydraulic line breaks could be a serious fire hazard in this hot press-forming 
operation. 


For five years North American Aviation has assured maximum safety by using 
Cellulube 220 fire-resistant synthetic fluid in their specially developed hydraulic 
press for form-die quenching. During the process, fully expanded parts at 1000°F. 
are transferred from a nearby electric furnace to the press to hot-form aircraft 
parts made of high-strength alloys. 


Cellulubes, the safe hydraulic fluids, are available in six controlled viscosities: 
90, 150, 220, 300, 550 and 1000 SUS at 100°F. You can select the viscosity best 
suited to your operations. Cellulubes may well make an important contribution to 
the safety of your plant and personnel. Write to us for more information about 


Cellulubes, and please let us know what application you have in mind. 
Celanese®  Cellulube® 


CELANESE CHEMICAL COMPANY 


a Division of Celanese Corporation of America ; 

Dept. 589-E 180 Madison Ave., New York 16, N.Y. 2 
Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 

Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16. 


CHEMICALS 
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Longer production runs are assured when 
you use Thermold AV, the quality steel 

for die casting dies. Now vacuum degassed— 
Thermold AV guarantees fewer non-metallic 
inclusions, greater uniformity of structure, 
freedom from gaseous impurities, higher 
polishing qualities, and greater resistance 
to fatigue and heat failures. 


FRE AL. When you specify Thermold AV, 
you specify the ultimate in melting 
CYCLOPS techniques, plus quality controls which 
have set the standard for the industry— 
STEEL CORPORATION small batch furnace melting, close control 


hat piamammatins of press forging and annealing, and 100% 
Reflectoscope testing. 


SALES OFFICES AND WAREHOUSES Write or call your nearest Universal- 
Cyclops sales office or warehouse today for 
BUFFALO DETROIT MILWAUKEE ST. LOUIS . a: 
CHICAGO HARTFORD NEW YORK SYRACUSE complete information on Thermold AV—the 
CLEVELAND INDIANAPOLIS PHILADELPHIA WASHINGTON, D.C, itv di i i ; i 
a pcg os aed pve oats pene reinnh quality die casting die steel available in all 
sizes to meet your requirements. 


MILLS 


BRIDGEVILLE, PA. © TITUSVILLE, PA. * COSHOCTON, OHIO 
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“TWO MILLION SHOTS 


...and still going strong!” 


DEPENDABLE LESTER GOOSENECKS 
TYPIFY RUGGED LESTER MACHINE DESIGN 


The first modern steel Lester gooseneck 
was supplied over four years ago to 
Leo Katalinas of General Metals Corp. 
subsidiary of Leslie-Henry Co. Inc., 
world’s largest manufacturers of west- 
ern toys, in Mt. Vernon, New York. 


“We've been running quality zinc parts 
through that gooseneck in a 200 ton 
Lester ever since...over two million shots, 
and we only recently had to replace the 
original bushing!” says Mr. Katalinas. 


To date, none of our modern steel goose- 
necks has ever been scrapped. This rec- 
ord of solid, day-by-day dependability 








is the result of Lester’s daily concern 
with your needs for rugged design and 
precise machine construction. 


And italso illustrates the across-the-board 
progress which Lester's experienced 
design and service team is making in the 
entire field of die casting machinery. 


Item: Lesters have been in automatic 
operation on zinc for four years. 


Item: Lesters are the machine on which 
two of the most widely used vac- 
uum systems were developed. 


If obsolete equipment is stealing your 


profits, now is the time to check the 
Lester specs. 


LESTER-PHOENIX, INC. 


2708-V CHURCH AVENUE @ CLEVELAND 13, OHIO 


Agents in principal cities throughout the world 
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@ castTING ABOUT 


technical news of applications 


& process involving precision metal molding 


ELECTRON BEAM USED FOR MELTING, MACHINING, AND WELDING 


A new, high energy type of electron beam machine 
capable of far higher energy levels and more accurate 
control than any previous equipment has been de- 
veloped by the Carl Zeiss Foundation in West Ger- 
many. Temperatures high enough to melt and vaporize 
any known metal can be developed. Along with these 
extremely high temperatures is control of a high de- 
gree. Holes finer than human hair can be drilled. 

The basic equipment consists of an electron gun 
which can develop a precisely controlled beam of 
electrons of high energy density; a vacuum chamber 
with a work table and accurate positioning means for 
locating the work piece. The high-vacuum system 
can evacuate the equipment to below 0.1 microns. 
Other vital pieces of equipment are deflectors and 
lenses to control the size and programming of the 
electron beam. 

When used for welding, the electron beam produces 
little or no distortion and a very narrow heat affected 


zone. Generally it operates with a depth to width 
ratio of 20 to 1. 

When used for machining the results with electron 
beam machines are even more spectacular. For ex- 
ample, holes and slots as small as 0.0008” in width 
or diameter can be formed. With the higher energy 
contemplated for the near future even smaller holes 
will be drilled. Naturally, intense heat is generated 
at the target point during these operations. With a 
target temperature of 11,000°F the metal temperature 
only one micron away from the cut is 550°F. 

Metals aren't the only materials which can be ma- 
chined with this equipment. Jewels for watch bearings 
are drilled at the rate of six seconds per hole and 
production size equipment will handle up to 10,000 
jewels per load. 

Another application is the machining and welding 
of miniature and sub-miniature electronic assemblies 
widely used in missile guidance systems. 


ZINC-COLUMBIUM COATING FOR OXIDATION RESISTANCE 


Columbium is becoming increasingly important as 


a material for nuclear reactors, jet engines, and other 
high temperature applications. But its useful proper- 
ties are negated by its poor oxidation resistance. 

Columbium has all the essentials for a good base 
metal for the development of superior high-tempera- 
ture alloys except for its poor oxidation resistance. 
Alloy additions give some oxidation resistance but 
only at the expense of high-temperature strength or of 
fabricability or both. 

In addition to giving protection against oxidation, 
a good coating must also be self-healing. Such a coat- 
ing appears to be found in the zinc-columbium inter- 
metallic compound. By simply dipping the columbium 
into molten zinc the intermetallic compou.d is roimed. 


The layer is then further reacted with the base metal 
by a diffusion anneal at about 1600°F. 

The zinc-columbium intermediate phase is hard and 
brittle. It is easily cracked by mechanical or thermal 
shock. It is, however, firmly anchored to the base 
metal so that there is no spalling and it can be dis- 
lodged only with difficulty. 

A protective layer made from unalloyed zinc and 
unalloyed columbium has given good surface protec- 
tion for several hundred hours at 1800°F and for a 
few days to a few hours in the 2000° to 2200°F range 
in still air. Further, the protection was good against 
hydrocarbon combustion products moving at 500 ft. 
per second with a metal temperature of 2000°F. The 
coating is, of course, self healing. 


PORT-TO-PORT CARRIER USES EXTRUSIONS 


A combination of aluminum cast- 
ings, extrusions, and sheet help to 
make the “flying platform” light 
weight, buoyant, and capable of 
carrying heavy loads. 

It’s designed to carry cargo from 
port-to-port at about two feet above 
the water at about 50 miles per 
hour. 

The space platform will be about 
32 ft. long and 24 ft. wide. It will 
be held above the water surface by 
a giant, low pressure air blast. 

For added buoyancy, the hull is 
filled with styrofoam. 
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AJAX ENGINEERING 


JAX MAGHETHERMIC 


ie 











Like tO 
FORO 


CUSTOMERS... 


and future customers! 


Ajax Magnethermic Representatives 
are located in major market areas. 
You will find the telephone number 
of the office in your area on the 
opposite page. Whether you want 


information on an application, or 
service on an existing installation, 
the Ajax Magnethermic man can 
give you assistance. He knows in- 
duction heating and melting. 


HEAT TREATING ...AM makes Induction heat BILLET HEATING... Pressthebutton, that’s all! MELTING...AM supplies all types of Induc- 
treating equipment for either high production The AM Billet Heater delivers a billet at exact tion Melting Furnaces including: core, core- 
or job shop operation. Shown above—the temperature to the extrusion or forging press. less, lift and automatic pouring, vacuum and 


versatile gear hardener... heat treats 6” to 
60” diameter gears. 


degassing. 
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Detroit 
JOrdan 6-4767 
Chicago 
COlumbus 1-7199 


Seattle 
MUtual 1997 


San Francisco 
JUno 9-3050 


* Los Angeles 


LUdiow 9-3453 
and 
ANgeles 9-7304 


Denver 
BElmont 3-2333 


Houston 
PArkview 3-3521 
Atlanta 
TRinity 5-8196 
and 
CEdar 3-2361 


induction heating is our only business! 


J 
M agnethermic 


xX 


CORPORATION 


Toronto 


Ajax 1395 Cleveland 


ACademy 1-6440 


Youngstown 
STerling 8-9661 


Cincinnati 
TRinity 1-2520 
and 
EAst 1-8844 


Erie 
Glendale 5-9604 


New Haven 
MAine 4-2375 


Philadelphia 
GArfield 6-6520 


Trenton 


Nashville OWen 5-6205 


CYpréss 2-7016 


GENERAL OFFICES 
P. O. BOX 639 
Youngstown 1, Ohio 


TRENTON DIVISION 
930 Lower Ferry Road 
Trenton S, New Jersey 


YOUNGSTOWN DIVISION 
3990 Simon Road 
Youngstown 1, Ohio 
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© NEW PRODUCTS AND DEVELOPMENTS 


Qualified readers can get complete details on these products. Use the 


Reader Service Cards. You'll find them facing page 102 of this issue 


ELECTRIC FURNACES FOR HIGH-TEMPERATURE CERAMIC AND ELECTRONIC APPLICATIONS 


C. I. HAYES, INC.—The type M-Y series of compact re- 
search. and production electric furnaces provide uni- 
form heat at temperatures to 3300°F. They can be 
used with a variety of non-oxidizing, reducing or inert 
atmospheres. The units were intended for ceramic 
metallizing, specialty sintering, silicon depositing and 
diffusing, and for developing new heat treating tech- 
niques in close-tolerance, high-temperature applica- 
tions. They have molybdenum wound muffles for 
maximum length of temperature uniformity and wa- 
ter-jacketed cooling sections with precise temperature 
regulators, Other features include extended insulated 
throat areas to minimize thermal shock and automatic 
feed mechanisms. 

Circle No. 235 on Reader Service Card 


SINGLE RETURN WATER LINE FITTING FOR DIE COOLING 


PAR-VIN CO.—The model Y-250 single return water 
line fitting permits the cooling of dies in any area, 
including those through which water lines cannot be 
placed. They can also be used to cool cores. The fit- 
ting is versatile since it can be used coming out of the 
back or sides of holding dies. To install, copper tubing 
is cut to suit, as shown, and pipe lengths are screwed 
into the impression block. 
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ALUMINUM MELTING FURNACE DESIGNED FOR USE WITH DIE CASTING MACHINES 


J. A. KOZMA Cco.—The model RSHCH radiant fired 
aluminum melting furnace was especially designed 
for use with die casting machines. A “Pre-Temp” 
charging knee prevents aluminum ingots from enter- 
ing the bath until they have reached a plastic state. 
Zone dividing walls extend below the bath surface. 
These two features keep the purity level high by al- 
most eliminating hydrogen pick-up and oxide inclu- 
sions. Radiant panel firing provides fast, uniform heat 
distribution, eliminates flame impingement and re- 
duces fuel costs. The furnace is available in a wide 
range of capacities. The Kozma Co, says this furnace 
is unequalled for the production of low porosity alu- 
minum castings and is recommended by several die 
casting machine builders. 

Circle No. 237 on Reader Service Card 
continued on page 80 
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HILLSBORO, ILL., PLANT 

Prime Western, Brass Speciol, 
Intermediate, High Grade, Continuous 
Galvanizing Grades 


MONSANTO, ILL., 

ELECTROLYTIC PLANT 

Special High Grade, High Grade, Continuous 
Golvonizing Grodes, Special Shapes 


FORT SMITH, ARK., SMELTER 

Prime Western, Brass Special 
DUMAS, TEXAS, SMELTER 
Prime Western, Brass Special, 
Continveus Golvanizing Grades 


You get 


ry ol -1-10 61-3 a=) are lel 


from the Z. I N (; Central location of 
(AO) \h2 American Zinc plants assures 


prompt deliveries of slab zinc to 


any point in the nation. 


PRODUCERS OF 


@eeeeeeooeeee 


ALL GRADES OF SLAB ZINC 

ZINC ANODES (Plating & Galvanic) 
METALLIC CADMIUM 

SULPHURIC ACID 

LEAD-FREE and LEADED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 
CRUSHED STONE 


Distributors for 


AMERICAN ZINC, LEAD & SMELTING COMPANY 
Columbus, Ohio ¢ Chicago « St. Louis e New York « Detroit « Pittsburgh 
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™ DESIGNS 

™ DIES 

¥\ METALLURGY 
w CASTINGS 
MACHINING 
“INSPECTION 
* SCHEDULES 


checked at 
every step 








You can depend on Dollin to deliver on-grade, 
on-size die-castings . . . on time. Dollin combines 
extensive, high-speed equipment with a thorough 
system of production checks and quality controls 
to meet your strictest requirements. For example: 


Dollin guarantees all zinc alloys under the “‘C-Z” 
Certified Zinc Alloy Plan. Aluminum alloys are 
carefully controlled—spectrographically certified, 
if needed. Continuous floor inspection is given 
castings at each stage of production. In addition, 
final inspection is made by trained inspectors. Sales 
service managers constantly check progress, main- 


q Zine & Aluminum 
0 () L L N DIE-CASTINGS 
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Nothing is 
taken 
for granted 
in producing 
DOLLIN 
DIE-CASTINGS 


tain schedules, give you prompt answers on any 
job details. 


If you’re looking for a reliable die-caster with the 
know-how and equipment to produce quality die- 
castings at attractively low prices . . . send your 
prints or samples of parts to Dollin for engineering 
advice and quotation, without obligation. Write 
for the 16-page Dollin illustrated facilities booklet. 


\ 4 
ZN 

















Dollin Corporation, 614 So. 21st Street, Irvington 11, N.J. 


Sales Offices: Boston + Buffalo » Canton + Chicago + Detroit + Greensboro 
Louisville * Memphis + Philadelphia + St. Paul + St. Petersburg, Fla. 


See “Yellow Pages” for nearest office. 
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FOR BETTER 
METAL CASTING... 


HARBISON-WALKER 
REFRACTORY MOLD MATERIALS 


Calamo for investment molds 


CALAMO, one of the extensively used Harbison- EXPANSION CURVES 
Walker products for molding, is an alumina-silica SILICA SAND VS CALAMO 
refractory of optimum sizings for various molding 
mixtures. Its alan point is 100°F. higher than 
that of normal silica sand mixes. 

The chart shows the exceedingly desirable ex- 
pansion curve of CALAMO compared with that 
of silica. 

CALAMO, used as the major constituent of 
precision casting investment mixes, improves 
dimensional constancy of molds, makes them . 1 mo «12m 20 
stronger and more resistant toerosion by metal flow. TEMPERATURE, °F 

Investment costs are measurably reduced because an appreciably lesser amount 
of bonding agent is needed. This is attributable to the very desirable particle sizing 
and the equiaxed, dense grains of CALAMO. 

CALAMO, used alone or as the major part of conventional dry sand molding mixes 
in rammed, or in slinger-place sand molds, provides not only the very osbebie low 
thermal expansion particularly suited for precision casting but also the refractori- 
ness for metals and alloys melted at unusually high temperatures. 





% LINEAR EXPANSION 
Seer eu ts 


H-W Flintgrain for ceramic shell molds 


H-W FLINTGRAIN is an alumina-silica refractory, 
similar in composition to CALAMO, having the 
same very desirable low thermal expansion char- 
acteristics, but greater angularity of grain shape. 
The angular grain 4 and optimum size 

I 


distribution make H-W NTGRAIN ideal for 
securing maximum compactness in the mold. It 
is used with special benefit for making ceramic 
shell molds and for similar applications in which 
dense, compact mold sections of greatest volume 
stability at all temperatures, are of paramount 


importance Illustration of angulate shape of H-W Flintgrain 
. enlarged x3 


H-W Mullite grains and flours for pre- 
cision molding of metals at extremely high 


temperatures 


These H-W MULLITE products by virtue of their high-alumina composition and 
low content of basic oxides are very refractory. The hard dense grains are strong 
and most resistant to fluxing. Excellent thermal stability accounts for their unusual 
constancy of volume up to their temperature limit. Thermal expansion of these 
H-W MULLITE me ne corresponds closely to that of CaLamo. These are the 
properties of H-W MULLITE Grarns and FLours which commend them for preci- 
sion casting work at very high temperatures. 


HARBISON-WALKER REFRACTORIES CO. 
AND SUBSIDIARIES 
World’s Most Complete Refractories Service GENERAL OFFICES: PITTSBURGH 22, PA. 


HW €0-8A 


Circle No. 90 on Reader Service Card 
15 





These L.D.C. Bg 


Aluminum Die Castings 


help keep a marine 
radar system 
on the beam 


: 
| 
i 
' 
7 


A 


Tae” / 


There's no guesswork with the new Sperry Radar 5, the 
navigating aid and anti-collision device for small boat 
operators. It enables the pilot to obtain relative bearings 
of other vessels and objects within range... allows the 
navigator to sight land falls . . . offers greater safety at 


night and during bad weather. 


Reliability and diversity of the Sperry Radar 5 are made 
possible through modern design and precision engineer- 
ing, sparked by complex and quality-proven parts... 
that include L.D.C. corrosion-resistant aluminum alloy 


die castings. 


DISTRICT OFFICES: 


AKRON, OHIO 
E. G. Siess, Jr. 


atrobe 
227 W. Exchange St. 


- Tel: Portage 2-7663 
1e 


CLEVELAND, OHIO 


William Kranz 


20001 West Lake Road 


Tel: Edison 1-6888 


Indicator Unit of the 

new Sperry Radar 5. Contro/ 
housing and indicator frame are 
L.D.C. corrosion-resistant 
aluminum alloy. 


DETROIT, MICHIGAN 
J. R. Lemen, Jr. 

1016 Fisher Bidg. 

Tel: Trinity 3-5910 





BUFFALO, N.Y. 
Harry W. Harding 
235 Burke Drive 

Tel: Amhurst 1164 


) lasting Co. 


Latrobe, Pennsy'vania 
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DAYTON, OHIO 
J. M. Gallaher 

363 West First St. 
Tel: Baldwin 4-3523 


PHILADELPHIA, PA. 
Albert B. Reid 

505 Wadsworth St. 

Tel: Chestnut Hill 7-8833 





| 
| 


NEW ENGLAND 
R. L. Thomson 

471 Glenbrook Rd., 
Glenbrook Station 
Stamford, Conn. 

Tel: Fireside 8-3985 


Established 
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ALUMINUM EXTRUSIONS... / 





THE WiLuiam L BONNELL COMPANY, INC. 


NEWNAN, GEORGIA 
Phone or Wire Collect for the Address of our nearest District Sales Office 


WE NEVER COMPETE WITH OUR CUSTOMERS 





Part Manufacturer's 
name on request. 


Achieve new dimensions and strengths with... 


HS6460 HIGH STRENGTH ALLOY POWDER 


Republic’s HS6460 is a soft, alloy powder that 
makes possible higher tensile strengths than 
ever before achieved with ferrous powders on 
existing production equipment. It is capable of 
a minimum.tensile strength of 60,000 psi at 
6.4 density — 100,000 psi after heat treatment. 
Excellent carbon compatibility enhances the 
powder’s ability to be heat treated. 

HS6460 is ideally suited for use in all major 
ferrous powder metallurgy applications. It can 
be used to produce comparable strength struc- 


tural parts at lower manufacturing costs than 
obtainable with copper infiltration. 

Larger parts can be fabricated on normal 
pressing equipment because of HS6460’s excel- 
lent compressibility. Manufacturing costs can be 
reduced because fewer operations are required 
to obtain high density, higher strength parts. 

For technical data on HS6460 High Strength 
Powder, including fatigue and impact test 
results, write Republic Steel, Dept. PM-9002, 
1441 Republic Building, Cleveland 1, Ohio. 


REPUBLIC STEEL @ag=) 


Werleli While Range Of Stlwedlard, Stels and, SC peda 
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engineering for both cost and mechanical requirements in the bearing field . .. 


Bunting can help you identify and procure the bearing or part that 

will do your job at the lowest possible cost. Often a re-examination of the 
actual mechanical needs of a bearing application reveals an opportunity to 
save money in design. Another saving is almost invariably achieved 

by considering ALL the new bearing materials which Bunting 

makes available to you today. Let Bunting help you 

engineer your bearing application in the light of 

modern availabilities. Send in your blueprints 

or ask for engineering counsel. 


the production of this shifter fork Bearing ssually close limits with very 
by Bunting Powder Metallurgy hii lutely round and 
The elimination of machine work nd 2 st 2 t t 4 ith t at a feasible 
effects striking cost reductior " 


Clearly evident is the economy in gland bearing made fe Thi ast bronze cam block. made 
s Aluminun to ue 
Sue fini 


BUNTING ENGINEERS ... Bunting maintains a staff of bearing engineers whose wide 


experience and specialized knowledge are available to you gratis for study and recommendation 
concerning your current or contemplated bearing applications. 


NO. 158+ GENERAL CATA- NO. 1 + « « ENGINEERING NO. 46 » TECHNOLOGY OF 


Write for LOG—Complete listings of ' HANDBOOK OF POWDER m BUNTING BEARING ALU 


these: 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, 


MAY, 1960 


Cast Bronze and Sintered | METALLURGY—A compre i MINUM — A technical 
Bronze Stock Bearings and | hensive technical treat- treatise on the composition 
Bars and Bunting Bearing ment of engineering and of and machining Bunting 
Aluminum Bars. Pocket | manufacturing of sintered | Bearing Aluminum Bar 
size edition. metals, bearings and parts Stock 


The BUNTING Brass and Bronze Company « Toledo 1, Ohio + Phone E Vergreen 2-3451 
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THE PERPLEXING PROBLEM OF HARD SPOTS 


Another costly mystery solved—by the man from Kaiser Aluminum 


THE PUZZLING FACTS. An aluminum foundry- 
man recently made a disturbing discovery: his castings 
contained many inclusions and hard spots. These made 
the castings very unsatisfactory. In addition, they were 
difficult to machine—and caused excessive wearing of 
tool biis. 


HOW THE CASE WAS SOLVED. It was a frus- 
trating problem. But the man from Kaiser Aluminum 
found the fault: ineffective fluxing and degassing tech- 
niques. When these were corrected, the hard spots dis- 
appeared and production returned to normal. 


WE LOVE A MYSTERY. This is one of many ac- 
tual cases solved by Kaiser Aluminum working with a 
custemer. Perhaps you have a mystery one of our engi- 
neers might help solve? He’ll give you expert advice 
on any casting problem—including conversion from cast 
iron to aluminum, mold and die design, alloy selection, 
heat treatment, finishing, fluxing, metal transfer. 


FULL ALLOY AVAILABILITIES, Kaiser Alu- 
minum can supply you fast with a wide selection of cast- 
ing alloys to suit any engineering requirement—from 
general purpose, low stressed alloys to high purity alloys 
having good properties at elevated temperatures. 

FOR PIG AND INGOT witha free sleuthing bonus, 
call your nearest Kaiser Aluminum sales office or any of 
the distributors listed on the opposite page. Or write to: 
Kaiser Aluminum & Chemical Sales, Inc., Kaiser Center, 
300 Lakeside Drive, Oakland 12, California. 


KAISER : 
ALUMINUM 


THE BRIGHT STAR OF METALS 
*Trademark Kaiser Aluminum & Chemica! Corp. 


See “MAVERICK” « Sunday Evenings, ABC-TV Network + Consult your local TV listing. 
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HARD SPOTS? 


Your Kaiser Aluminum ingot 
distributor is more than a near- 
by source for aluminum pig 
and ingot. He’s ready to render 
specialized advice on anything 
from alloy selection to fabri- 
cating methods. And “Service” 
is his middle name! 


CALL YOUR NEAREST 


KAISER E 
\ ALUMINUM 


INGOT DISTRIBUTOR: 


BENTON HARBOR, MICHIGAN 
Michigan Standard Alloys Sales Co., Inc. 
WA!nut 5-2195 
BUFFALO, NEW YORK 
Samuel Greenfield Co., Inc. 
HUMboldt 4050 
CHICAGO, ILLINOIS 
R. Lavin & Sons, Inc. 

Virginia 7-1800 
CLEVELAND, OHIO 
Alloys & Chemicals Mfg. Co., Inc. 
ONtario 1-8600 
DETROIT, MICHIGAN 
Alloys & Chemicals Mfg. Co., inc. 
WOodward 2-6414 
FAIRFIELD, ALABAMA 
W. J. Bullock, Inc. 

STate 8-6585 
GRAND RAPIDS, MICHIGAN 
Liberman & Gittien Metal Co., inc. 
GLendale 8-1361 
HOUSTON, TEXAS 
Gulf Reduction Corp. 

WAlnut 6-2425 
LOS ANGELES, CALIFORNIA 
Aaron Ferer & Sons, Inc. 
MAdison 5-1553 
PHILADELPHIA, PENNSYLVANIA 
George Sali Metal Co., Inc. 
Pioneer 3-2828 
WEST SPRINGFIELD, MASSACHUSETTS 
New England Smelting Works, Inc. 
REpublic 4-6491 


* TRADEMARK KAISER ALUMINUM & CHEMICAL CORP. 


MAY, 1960 





© Letters 


the readers’ forum 


PERMANENT MOLD 
EQUIPMENT 


We would like to know if you 
know of any company that is able 
to furnish some standard or uni- 
versal rack and pinion operating 
device or table, for manually op- 
erating and closing the dies for 
permanent mold aluminum casting. 

It is our thought to purchase 
or make up a couple of these de- 
vices that could be used somewhat 
universally for simple dies that 
might cover a range of say 10” x 
10” x 16” to 18” outside. 

If you could advise where we 
could purchase them, or even the 
design of same, we would be grate- 
ful. Also advise, if possible, where 
we might buy some of the parts 
such as the flat iron top, pull 
blocks, racks, pinions and other 
parts that are used on these de- 
vices.—R.F.W., pres. 

The names of some suppliers 
have been forwarded.—Ed. 


INVESTMENT CASTINGS 


We have a request from our chief 
design engineer for sources of sup- 
ply in the local area for a precision 
cast part of stainless steel or nickel 
silver, the part measuring about 3” 
x 14”. 

Can you furnish us with the 
names of some sources of supply 
to which we might send drawings 
to receive information on price and 
delivery.—L.C., sales mgr. 

A copy of the latest investment 
casting directory has been sent. 


OUR SLIP 

The very thorough story in your 
February issue on our new die cast- 
ing plant in Bay City, Michigan, 
erroneously reported that gen- 
erated scrap from the die casting 
machines and trim presses is car- 
ried by belt conveyor to remelt 
furnaces. We use roller conveyors 
to move raw castings from the ma- 
chines to the trimmers. Forklift 
trucks haul scrap to the furnaces 
in ordinary scrap bins.—Clayton L. 
Dickey, The Dow Metal Products 
Co., Div. of The Dow Chemical 
Co., Midland, Mich. 


continued on page 74 





THOUSANDS 
OF EXTRA 
POURS 

\ yon PER 
LADLE 


— 
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SPINCRAFT 


LADLES 


Light, rugged, Spincraft 
ladles save replacement costs, 
make every pouring job eas- 
ier! Available in a vast range 
of sizes, in stainless steel as 
well as mild. 
LIGHT IN WEIGHT 
LESS FATIGUE! 
* 
NON-SPILL SHAPE 
NO WASTE! 
. 
EQUIPOISED HANDLE 
BALANCED! 


Write Today for Complete 
Data and Prices. 


4138 WEST STATE STREET 
MILWAUKEE 8, WISCONSIN 
Division 2-0730 
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BETHLEHEM 


ChLOMO- 


LLG W 


TOOL STEEL 
...ideal for casting in the 1200 to I300F range 


If you are die casting aluminum-base or mag- 
nesium-base alloys at about 1200 F to 1300 F, you 
will find Bethlehem Cromo-High V tool steel 
(AISI H-13 type), one of the most economical 
choices you can make. 

Cromo-High V is ideal for die casting in this 
temperature range because of its 5 pct-chrome, 
high-vanadium content. Cromo-High V is eco- 
nomical because it comes in the annealed condi- 
tion to Brinell 207, and therefore is easy to 
machine. This die casting grade strongly resists 
the formation of a fine network of heat checks. 
Moreover, Cromo-High V develops uniform hard- 
ness in large sections during heat-treatment, 
enabling it to resist wash and erosion. 


Typical Analysis 
C Cr V Mo Si 
0.40 5.25 1.05 1.25 1.00 





Put Cromo-High V to work at your first oppor- 
tunity. Your local Bethlehem tool steel distributor 
will be pleased to work closely with you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Your most convenient, 


most complete source: 


FEDERATED ALUMINUM 
DIE-CASTING ALLOYS 


When you buy Federated aluminum alloys, you can count on 
near-by supply from a wide-spread distribution system. You 
can call on technical assistance from conveniently located 
sales offices, and field metallurgists. You are always assured 
of ingot, precisely controlled by production methods developed 
and supervised by Asarco’s Central Research Laboratories, 
and distinguished for identical characteristics from order to 
order. For consistent quality in aluminum die-casting, write or 
call Federated Metals Division, American Smelting and Refin- 
ing Company, New York 5, or RE 2-9500, or call your nearest 
Federated sales office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


LOS ANGELES 23, CALIF. 


Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 
NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 


ANVdGWOD ONINIASY ONY ONILISWS NVODIBAWY 


PORTLAND 9, OREGON 
Capitol 7-1404 


ROCHESTER 4, NEW YORK 
Locust 5250 


ST. LOUIS, MISSOURI 
Jackson 4-4040 


SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 
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TED METALS DIVISION 


WHITING, IND. (CHICAGO) 
Whiting: Whiting 826 
Chicago: Essex 5-5000 


IN CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phone: 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose 7-3591 





S NEWS OF INDUSTRY & ASSOCIATIONS 


activities of people, companies & groups 
in the precision metal molding industries 


AMERICAN ZINC INSTITUTE HOLDS ANNUAL MEETING IN ST. LOUIS 


The 42nd annual meeting of the 
American Zinc Institute was held 
in St. Louis, April 7 and 8. The 
board of directors reelected all in- 
cumbent officers to serve for an- 
other year. The officers are: presi- 
dent, R. G. Kenly, vice president, 
The New Jersey Zinc Co.; vice 
presidents, T. A. Campbell, Ana- 
conda Sales Co., H. D. Carus, 
Matthiessen & Hegeler Zinc Co., 
E. H. Snyder, Combined Metals 
Reduction Co.; treasurer, G. H. Le- 
Fevre, U.S. Smelting Refining and 
Mining Co.; executive vice presi- 
dent and secretary, J. L. Kimber- 
ley. 

Directors elected for the term 
expiring in 1963 are: T. A. Camp- 


DIE CASTING EXPOSITION & 


Sixty days after the formal an- 
nouncement of the first National 
Die Casting Exposition and Con- 
gress, 40% of the exhibit space has 
been sold, according to John L. 
MacLaren, chairman. This active 
sale of space, is a good indication 
of the need for an exhibition in 
and for the die casting industry. 

Companies who have already 
contracted for space are: Alliance 
Mold Co., Apex Smelting Co., 
Aldrich Industrial Oils, British 
Industries Corp., Bendix Aviation 
Corp., Crucible Steel Co. of Ameri- 
ca, Cast-Master Div., Koehring Co., 
The Cleveland Automatic Machine 
Co., Dodge Steel Co., The Dow 
Chemical Co., Detroit Mold Engi- 
neering Co., Ford Motor Co., 


bell, Anaconda Sales Co., A. C. 
Eide, American Zinc, Lead & 
Smelting Co., S. S$. Goodwin, The 
New Jersey Zine Co., T. K. 
Graham, The Anaconda Co., H. E. 
Lee, The Bunker Hill Co., G. W. 
Potter, Potter-Sims Mines, Inc., 
E. A. Torney, The Bunker Hill Co., 
H. I. Young, American Zinc, Lead 
& Smelting Co, and M. M. Zoller, 
The Eagle-Picher Co. 

In reviewing the past year, uses 
of zinc reported showed substan- 
tial gains over 1958. Die casting 
uses of zinc showed a gain of 
about 17%. According to Kimber- 
ley, the prospects for 1960 are ex- 
cellent. In the die casting field, 
zinc’s position has been strength- 


CONGRESS OFF TO GOOD START 


Greenlee Bros. & Co., Gries Repro- 
ducer Corp., Jervis Corp., J. A. 
Kozma Co., Kux Machine Co., 
Lester-Phoenix, Inc., Latrobe Steel 
Co., Lindberg Engineering Co., 
Litemetal Diecast, Inc., Manco 
Products, Inc., Martin Grinding 
& Machine Works, Permanent Mold 
Die Co., Productive Equipment 
Corp., Pangborn Corp., Precision 
Metal Molding, Prospect Die and 
Mold Co., Rebmann Products, 
Reed-Prentice Div., Package Ma- 
chinery Co., Rex-Buckeye Co., 
Frederick B. Stevens, Inc., Triulzi, 
S.A., Univertical Corp., U. S. Re- 
duction Co. 

Active direction of the exposi- 
tion and congress is in the hands 
of: John L. MacLaren, chairman, 


NICHOLS 


ened by the improved electroplat- 
ing techniques. 

In his review of the expanded 
research program, Dr. Schrade F. 
Radtke, director of the program, 
reported marked success in two 
areas of investigation, and signifi- 
cant progress in several others. 
The research budget for 1960 has 
been increased by 50%. This repre- 
sents funds made available to sup- 
port active research. If the con- 
tributions of supporting companies 
were included, the increase for re- 
search would be at least 75%, 
Radtke said. This increase indicates 
clearly how important the mem- 
bership views the need for new 
developments. 


sales engineer Aluminium Ltd. 
Sales, Inc.; Arthur M. Clark, ex- 
hibition manager, manager of 
Foundry and Plant Engineering, 
Ford Motor Co.; Harry D. Hall, 
program chairman, director of 
Process Development, General Mo- 
tors Technical Center; David C. 
Salatin, program vice chairman, 
head of the Metal Casting Lab- 
oratory, General Motors Technical 
Center; Malcolm A. Nicholas, pub- 
licity chairman, president Manco 
Products, Inc.; Arthur Linzell, 
registration chairman, Detroit dis- 
trict manager for Hydraulic Press 
Mfg. Co.; and Ralph C. West, 
housing chairman, sales engineer, 
Aluminum Co. of America. 

more industry news, page 72 


LINZELL WEST 


PRECISION METAL MOLDING 





> .. 


SAVE ON SHORT RUN 
DIE CASTINGS! 


CHANGE DIES IN MINUTES! 


With D-M-E Standard Unit Dies 
for Zinc or Aluminum Die Casting 


Cut Die Costs and Save Time with Stock Replacement Units 


DIE CHANGES that normally take 
3 to 5 hours are done in minutes with 
D-M-E’s Standard Unit Dies for 
zinc or aluminum die casting. 

Standard interchangeable Replace- 
ment Units are in stock now to reduce 
your die costs and shorten delivery 
schedules. 

D-M-E’s Standard Unit Die as- 
sembly offers these unique features 
for added savings in production time 
and maintenance: 


SEVEN BRANCHES 
FOR FASTER SERVICE 


Write TODAY for 
Complete Specifications 


MAY, 1960 


Construction permits complete 
freedom on three sides of the cavity 
for placement of cores or cooling 
lines; six sturdy leader pins and bush- 
ings provide accurate alignment and 
trouble-free performance; and “‘quick 
change” wedge clamps for positive 
positioning of each plate. 

Standard Replacement Units are 
quickly positioned in the Unit Die 
Holder by a precision T-slot in the 
mating edge of the plates; there is no 


interference with the cavity layout. 

Whether you require rack and 
pinion or automatic ‘“‘bumper-type”’ 
ejection, D-M-E has a Standard Unit 
Die to fit the machine. 

D-M-E Unit Die Holders are avail- 
able for Standard 10” x 12” or 12” x 
15” Replacement Units. 

Start saving mow on your short-run 
die-casting jobs with D-M-E Stand- 
ard Unit Dies. 


DETROIT MOLD ENGINEERING COMPANY 





[DME 
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© DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St. 
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© D-M-ECORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 
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Dependable...easy to machine...readily available in the 


a TR SN CRT, 


size you need! 


When your extrusion schedule calls for fast delivery of a die steel to do the job, you 
can cut production time by calling your nearby, fully-stocked Latrobe steel service center 
for prompt attention. Whether for regular run production or specialized application, 
there's a Latrobe grade and size practically at your fingertips. 


Latrobe's Extrusion Tool Steels are always dependable... easy to saw, file and machine 
. .. Reflectoscope inspected to guarantee internal soundness ... made to give you the 
kind of extrusion production service you want! 


Wide range of stock sizes available in these grades: 


e Type H-12 die steel 
e ‘Type H-13 die steel 





e free-machining Type H-13 die steel MEMBER OF 


e prehardened, machinable Type H-13 die steel 
ALUMINUM 
Call your Latrobe steel service center today for prompt service and EXTRUDERS 
technical assistance ...or write for literature about individual grades. acceso 











Shillfully LATROBE STEEL COMPANY 
made in LATROBE, PENNSYLVANIA 


U.S.A. BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON + BUFFALO + CHICAGO 
pom CLEVELAND + DAYTON + DETROIT » GRAND RAPIDS » HARTFORD + LOS ANGELES + MIAMI 
MILWAUKEE «+ NEW YORK « PHILADELPHIA + PITTSBURGH + SAN LEANDRO + TOLEDO 
YOUNGSTOWN 
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PRECISION METAL MOLDING 





From a laboratory furnace to a reverberatory furnace 


Hevi-Duty helps you find the value solution 


to your non-ferrous melting problems 


Hevi-Duty’s value solutions to three melting problems 
are described below. Such solutions call for compre- 
hensive industrial engineering ability as proved by 
Hevi-Duty’s success in solving thousands of heat proc- 
essing problems in all types of applications. 


Such solutions call for creative design engineering 
ability backed by Hevi-Duty’s experience with indus- 
try’s most complete line of electric and fuel-fired fur- 
naces and ovens. (Where stock designs or adaptations 
won’t do, Hevi-Duty custom-engineers equipment in- 
cluding huge field-erected furnaces. ) 


Such solutions call for soundly built and tested equip- 
ment typified by Hevi-Duty furnaces now paying off 


j 


_ 
6 
A / 
: (> 


ad 
Hevi-Duty G-05 laboratory furnace used by Great Lakes 
Steel Corp., Detroit, for determining alumina content of slag 
is kept at 2200°F, 24 hours a day, 7 days a week. It heats 
rapidly, has 48 steps of control between 1700°F and 2600°F. 
Instruments and controls in base remain close to room 


temperature. For more information please request Bulletin 254. 


Each of these reverberatory 
furnaces melt and hold 35,000 
lbs.. of aluminum for direct- 
chill billet casting. One furnace 
brings melt up to temperature 
while other pours. Large doors 
permit easy bath access for 
charging, drossing, fluxing, al- 
loying and furnace cleaning. 
Please write for Bulletin 591. 
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throughout industry in increased production and ex- 
tended economic life of equipment. 


Case histories by the hundreds testify that it makes 
profitable sense to call in your Hevi-Duty sales engineer 
to help find the value solution to your melting problems, 


tment pantera es Bi A Division of 
Electric and Fuel-Fired Basic Products 
Industrial Furnaces and Ovens Corporation 


Hevi-Duty Electric Company, Milwaukee 1, Wis. 


Double-chamber dry-hearth aluminum melting furnace 
covers only 32 sq. ft. area at In-Sink-Erator Co., Racine, 
Wis., yet melts and holds up to 400 pounds of aluminum per 
hour after 2144-hour warm up. Well insulated furnace per- 
mits use of a permanent mold machine next to the dip-out 
chamber. For complete information write for Bulletin 593. 





Now, from stock, you can obtain 
longer-lasting steel goosenecks* in 
nominal sleeve sizes for your die 
casting machines. Dodge goosenecks 
are machined and sleeved, ready for 
your use. 


Shown here are just a few of the 
hundreds of Dodge cast steel goose- 
necks we have supplied to industry. 


Select the one that fits your ma- 
chine —then ask us for an eye-open- 
ing quotation! If your gooseneck isn’t 
pictured here, ask. Chances are we’ve 
made it and it’s available. Cast steel 
replacement parts, from pots to 
skimmers, are in stock, too. 


Write us today. We’ll be happy to 
furnish complete details, with- 
out obligation. 


* Users report better than 4-year service life! 


DODGE STEEL COMPANY 


DODGE PRODUCTS DIVISION 
DODGE 6501 State Road ° Philadelphia 35, Pa. 
PRODUCTS Phone: DEvonshire 2-2200 
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Wratever you want in zinc alloys you get 
in National Lead Bunker Hill Zinc Alloys. 


They’re exceptionally pure. In fact, they 
more than meet ASTM and SAE specifica- 
tions for freedom from contaminants. 


You can count on National Lead Bunker 
Hill Zinc Alloys to give you sound, high- 
strength, porosity-free castings that require 
very little machining. What’s more, they 
trim, punch, tap and broach cleanly ... plate 
with little or no preparation ... help you 
maintain fast, continuous production on all 


Ol 


deliver what 


die casters 
want 
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machines... and cut rejects to the bone. 


Remember, the fastest forming process — 
from metcl pig to manufactured part — is 
at its best only with the finest alloys. And 
those are National Lead Company Bunker 
Hill Zinc Alloys. When you need them — 
call us. 


Whational Ructid Giaseny 


General Offices: 111 Broadway 
New York 6, N. Y. 


Offices in principal cities 


Circle No. 40 on Reader Service Card 


, 1960 








When you apply 


heat to aluminum 
Lindberg can give 
you the right help 






If your product requires the appli- 
cation of heat to aluminum, you 
can safely look to Lindberg for the 
equipment and methods to do the 
job best. Anywhere along the line 
from the ingot to the finished prod- 
uct, Lindberg-Fisher equipment 
and broad experience can meet 
every need. 


With its long-time background 
in all phases of heat to industry 
our engineering staff has standout 
knowledge of the hows and whys 
of aluminum melting, casting and 
treating. Over the years this staff 
has been responsible for many of 
the most important developments 
in the field. 


For instance, the technique of 
putting a cast lining in induction 
melting furnaces to provide lower 
initial and maintenance cost... 
the Lindberg Autoladle, the first 
practical automatic ladling unit .. . 
the two-chamber induction melting 
furnace ... and many other practi- 
cal innovations. This is why our 
aluminum processing experts, such 
as Ray Dunn are frequently con- 
sulted in an advisory capacity on 
aluminum treating problems. 

Since we cover all types of equip- 
ment for melting, holding or treat- 
ing aluminum, you can depend upon 
us to recommend objectively the 
most suitable procedures and equip- 
ment to fit your requirements. Get 
in touch with your local Lindberg 
Field Engineer (see your classified 
phone directory) or write direct to: 
Lindberg-Fisher Division, Lind- 
berg Engineering Company, 2463 
West Hubbard St., Chicago 12, Ill. 
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Line-up of four Lindberg-Fisher electric resistance reverberatory holding furnaces 
at McCulloch Corporation. Die casting machines are just behind each furnace. 


Line-up of four die casting machines at McCulloch Corporation. 
Lindberg-Fisher Holding Furnaces are just behind each machine. 


THERE’S LINDBERG EQUIPMENT FOR EVERY INDUSTRIAL NEED 


\ 


The Lindberg 
Autoladie 


Electric Resistance 
Aluminum Holding 
Furnace 


Cyclone Heat 
Treating Furnace 



















THE RIGHT COMBINATION FOR 


DIE CASTING EFFICIENCY...LINDBERG 


FURNACES AND AUTOMATIC LADLING 


Die casting efficiency at the McCulloch 
Corporation, Los Angeles, California, has been 
gratifyingly increased with the new installation 
of four Lindberg Electric Resistance Reverbera- 
tory Holding Furnaces equipped with Lindberg’s 
automatic ladling unit, the Autoladle. These 
holding furnaces, with 2000 lbs. molten alumi- 
num capacity, are spotted adjacent to four die 
casting machines. Molten aluminum is delivered 
to the furnaces by monorail and held at the pre- 
cise temperature required by the casting station. 
The precise shot is delivered automatically to the 
die casting machine by the Lindberg Autoladle. 
This installation is used primarily for casting 
parts for McCulloch-Stott outboard motors. 





Precise shot of proper temperature aluminum is auto- 
matically delivered from conveniently located holding 
furnace to die casting machine by Lindberg Autoladie. 


High Frequency 
Unit with 
Zone Scanner 





Large Aluminum Melting 
and Holding Reverb. 





In any production process where aluminum 
needs heat there is Lindberg equipment to 
apply it most economically and efficiently, and 
Lindberg experience to fit this equipment most 
ideally to your product and production require- 
ments. Furnaces for melting and holding, cast- 
ing stations, re-melting or heat treating are 
available in all capacities, electric or fuel fired. 
Get in touch with your Lindberg Field Engineer 
(see your classified phone book) or write us 
direct. Lindberg-Fisher Division, Lindberg 
Engineering Company, 2463 West Hubbard St., 
Chicago 12, Illinois. Los Angeles Plant: 11937 
South Regentview Ave., Downey, California. 
In Canada: Birlefco-Lindberg, Ltd., Toronto. 
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Housings for McCulloch-Scott outboard motors, 
shown here, are representative of the type of cast- 
ings Lindberg equipment helps McCulloch produce, 


Periodic 
Ceramic Kilr 





350 KW Induction 
Meiting Furnace 
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This zinc die cast “basket” for the UNIVERSITY Model 312 Diffaxial 
3-way High-Fidelity Speaker provides the improved design and 
production economies necessary for outstanding performance char- 
acteristics and moderate price of this newly designed speaker, 
made by University Loudspeakers, Inc. 

Formerly an assembly of steel stampings, this one-piece design 
contains supports, flanges, slots, ribs, holes, studs and channels 
for permanent centering and mounting of the cone, magnet pot 
assembly and other components. Expensive spinning and other 


IMPROVES ACOUSTICS 
and CUTS 

ASSEMBLY COSTS 
WHEN DIE CAST with 


machining operations are eliminated and final speaker assembly 
requires fewer steps, resulting in significant production economies. 

First prize winner in our “Lighter Than You Think” die casting 
contest, this frame weighs only 2 Ibs. 12 oz. and measures 13” 
across corners. It is 456” deep and has a minimum wall thickness 
of .040”. The thin-wall, hollow struts are designed to offer minimum 
sound reflecting surfaces while providing the extreme rigidity re- 
quired for mechanical stability of the entire structure. There is no 
loss of magnetic energy in this speaker since zinc is non-magnetic. 
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Experience—the added alloy in Allegheny Ludium tfoo/ stee/s 


ae ere 


COLORIMETER (inherently extremely accurate) determines 
percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum’s chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exact analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


wsew-7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 
Quality Control checks all incoming orders to see that 
they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. PM-5 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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V-R Tantung Investment Castings... 


for 
resistance to 
HEAT... 
WEAR... 
CORROSION 


These Tantung Investment castings have effectively 
overcome the problems resulting when complex parts are 
subjected to heat, abrasive wear and corrosion. Vascoloy-Ramet 
Tantung ... our exclusive cast alloy ... has: fine grain structure, 
toughness, low coefficient of friction and high transverse rupture strength making it 
ideal for these typical applications. The V-R investment casting process exactly 
reproduces small, intricate shapes in large quantities for use in many quality 

products. V-R metallurgists will be glad to study your application. Just 

send us the details of your problem and enclose a parts drawing. 


Ws-R ) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 


812 MARKET STREET 2 WAUKEGAN, ILLINOIS 
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SUPERIOR CASTINGS, EXTRUSIONS, TRACED 10 
USE OF ACHESON COLLOIDAL GRAPHITE 


The excellent lubricating properties of these materials have been 
proven under the severe conditions attendant to aluminum perma- 
nent molding and extruding. In the specific examples described 
below, smoother surface finishes, longer die life, and more uniform 
metal flow are chiefly attributed to the application of a ‘dag’ 
brand dispersion. 


Fewer rejects, consistently higher quality castings are obtained at Paragon Aluminum 
Corporation by spraying ‘Prodag’ on their permanent molds as a pre-pour wash. 


Better surface finish with Prodag®permanent mold coating is just 
one of the reasons why Paragon Aluminum Corporation, a Divi- 
sion of Detroit Harvester Company located at Monroe, Michigan, 
switched to this Acheson product. After four years of experimen- 
tation with other mold washes, Paragon chose ‘Prodag’ — Acheson 
semi-colloidal graphite in water — and has used it constantly the 
past seven years. The reasons for its choice are these: uniform 
consistency, excellent heat-transfer quality, and its hard, smooth, 
tenacious film which resists flaking and provides easier parting 
characteristics. 


With about 95 per cent of its annual output of more than two mil- 
lion pounds of castings going to the automotive industry, Paragon 
must insist upon quality. ‘Prodag’ helps to maintain this standard. 
Parts for convertible automobile tops are precision-molded from 
both 355 and 319 aluminum alloy. Molds are pre-heated before 
each day’s run to 600° F. and the casting cycle maintains this tem- 
perature. The ‘Prodag’ dilution ratio is 1 to 4 parts water and is 
applied to the molds with a commercial spray gun. Aside from 
occasional touchup at points of greatest wear, this coating lasts 
through the entire run. Because of the physical contours involved 
in these comparatively small, light castings, they require rapid 
cooling in certain areas to insure uniform strength. The ‘Prodag’ 
coating — with its proven fast heat transfer ability — allows the 
castings to cool without breaks or pinholes. And by parting more 
easily, the high-finish castings which result have given Paragon 
Aluminum products wide acceptance in this demanding industry. 
If you have a metal casting problem, write direct for additional 
information contained in our Bulletin No. 425. Address Dept. 
PM-50. 


‘dag’, ‘Aquadag’, and ‘Prodag’ are trademarks registered in the U.S. Patent Office by 
Acheson ndustries, Inc. 





FASTER APPLICATION, LESS 
MATERIAL USED IN THIS 
EXTRUSION APPLICATION 


Aluminum Extrusions, Incorpora- 
ted, of Charlotte, Michigan, has 
realized a 30% savings in their 
material handling costs by the use 


| of Aquadag® — Acheson colloidal 


graphite in water. They formerly 
had used an oil-graphite mixture 
which required a dilution ratio of 16 
lbs. of graphite to a 55 gallon drum 
of oil. It was too slowly applied by 
swab and too coarse to effectively 
apply by spray. 


With ‘Aquadag’, Aluminum Extru- 
sions has a lubricant that is finer in 
particle size, permits wider cover- 
age, and provides greater “spray- 
ability”. These minute particles pass 
freely through the spray nozzle, 
eliminating the costly downtime 
formerly involved in cleaning 
clogged equipment. The tough, dry 
film ‘Aquadag’ forms upon the evap- 
oration of its water carrier, doesn’t 
smoke or react when applied to hot 
dies and metals. This improves 
working conditions as well as ex- 
tends die life. Important also to both 
die surfaces as well as the finished 
extrusion, is the fact that this dur- 
able, low-friction film allows easier, 
more uniform metal flow. 


Acheson ‘Aquadag’, applied on die surfaces pro- 
vides faster, more uniform application for Alumi- 
num Extrusions, Incorporated. 


If your problem is more effective 
lubrication under normally adverse 
conditions of extreme temperature, 
pressures, or abrasions, call in 
Acheson, In the meantime, write for 
your free copy of Bulletin No. 426. 


©) ACH ESON Colloids Company rort HURON, MICHIGAN 


A division of Acheson Industries, Inc. Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Offices in: 


Boston « Chicago « Cleveland « Dayton + Detroit + Los Angeles» New York Philadelphia Pittsburgh » Rochester « St. Louis 
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| My answer for fire-resistant fluids is... 


UCON Hydrolubes 


(.). WHAT FIRE-RESISTANT HYDRAULIC FLUID SHOULD YOU USE? 


Ucon hydrolubes are the economical answer for fire- 
resistance in hydraulic fluids. Extensive field tests and 
more than 10 years of routine use in industrial hydraulic 
equipment have proven the safety and economy of Ucon 
hydrolubes. And, Ucon hydrolubes are approved for use 
by Factory Mutual Laboratories. 

e Ucon hydrolubes have better viscosity-temperature 
properties than the phosphate-ester fluids, that cost 
es much as 40 per cent more. Ucon hydrolubes are 
shear-stable. And, they have none of the harmful 
effects on packings and seals that the phosphate-esters 
exhibit. 

e Ucon hydrolubes provide maximum protection against 
liquid and vapor phase corrosion, and have outstanding 
anti-wear characteristics. Thus, pump replacement costs 
are held to a minimum. Cheaper water-in-oil emulsions 
have poor emulsion stability. In addition, water-in-oil 


UNION CARBIDE CHEMICALS COMPANY 


emulsions lose fire-resistant properties and give inade- 
quate lubrication. 

e Most hydraulic systems can be quickly and easily 
converted to fire-resistant Ucon hydrolubes. Standard 
flushing and refilling procedures, involving a minimum of 
time and effort are sufficient. In many instances, reduced 
leakage losses have been reported. 

Remember—Ucon hydrolubes are the economical an- 
swer for fire-resistance in hydraulic fluids. Replacement is 
quick and easy and loss is low. 

Get all the facts on Ucon hydrolubes in the booklet, 
“Ucon Hydrolubes Spell Safety.” For a copy ask a 
CarBIDE Technical Representative; or write Union 
Carbide Chemicals Company, Room 328, Department J2, 
30 East 42nd Street, New York 17, N. Y. 

Union Carpipe and Ucon are registered trade marks of Union 
Carbide Corporation. 


DIVISION OF CORPORATION 
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PUTTING THE NEW CARS 
IN TRIM FOR READY SALES 


At TRILEX MANUFACTURING CO., 


Wayne, Mich., this efficient battery 4 s 1 
of 14 KUX Hot Chamber Die Casting le castin machines 
Machines (400- and 600-ton) is part 


of the complete Trilex facilities for 

modern die casting, fully automatic 

plating, finishing, and assembling. “THE PRIMARY concern of the major automobile manufacturers for 
die-cast trim parts is quality,’”’ says John Airey, president of Trilex 

eeceeeeeeeer ee eee Manufacturing Co., important suppliers in the automotive and appli- 
ance field. ‘“‘That’s why we have used KUX Die Casting Machines since 
1945. They produce hardware finish quality castings. 


“But along with quality,”” Mr. Airey continues, ‘“‘auto makers as well 
as appliance men consider price. We’ve found that KUX machines can 
be depended on for minimum maintenance and minimum downtime. 
They put us in a better position to compete on a cost-per-unit basis.” 


Whether your main concern is lower production costs, higher quality or 
both, investigate the advantages of KUX Die Casting Machines. 28 all- 
new strain gauge proven KUX models, 50 to 2000 tons, for both hot or 
cold chamber operation, available with automatic cycling mechanism 
and KUX patented ‘‘Vac-U-Die”’ and “‘Auto Feed”’ systems of vacuum 
die casting. ; 

Write for full details of the | 
28 all-new KUX models illustrated in the latest 
KUX Die Casting Machine Catalog. 


MACHINE Co. 
6725 North Ridge Avenue, Chicago 26, Illinois 
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THE NEW ENGLAND DIE CASTING COMPANY, West Haven, Conn. 
CHAS. W. OHSE, Pres. 





New 
Design Concepts 


MODERN 
METAL POWDER 
PRESSES 


widen the design field, 


TODAY, the design engineer can call for, and get, 
parts made from metal powders which were impossible 
to mold just a few years ago. This has come about 
largely through the advances which have been made 
in the design, speed, and versatility of the presses used 
to form green compacts. 


MORE COMPLEX SHAPES 


Three typical parts are shown in figure 1. Part la 
couldn’t be made because of the very great difference 
in diameter of the two cylindrical elements. The den- 
sity of the flat, large diameter, thin top and the small 
diameter, long stem would have been so different that 
serious warpage and varying dimensional changes dur- 
ing sintering would have resulted in high scrap losses. 
To get a reasonable number of good pieces, held to 
only moderate dimensional tolerances, would have re- 
quired either coining after sintering or the part would 
have been made with a large diameter stem which 
had to be machined to size. Either of these options 
increased manufacturing costs to such an extent that 
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FIG. 1 THREE IMPOSSIBLE parts? With modern presses 
they can be made. 


lower manufacturing costs 


the economy of powder metallurgy could be lost. 
Today, with proportional pressing, this part is easily 
made and all elements of the part will have the same 
mechanical and physical properties. Tolerances can be 
held without excessive costs due to secondary opera- 
tions. The sequence of pressing operations which lets 
the fabricator make this piece are shown in figure 2a. 
Part 1b couldn't be made because the centrally 
located flange would prevent ejection unless very 
expensive and complex tooling were used. The flange 
would have been machined into the tooling with a 
loose piece above it to maintain shape and size. The 
only way pressure could be applied to the flange was 
literally in a somewhat hydrostatic manner. The den- 
sity of the flange would be low and rejects high. 
Of course, the part could be made by extending 
the flange to the top of the piece and machining after- 
wards. This might destroy any economy resulting from 
the use of metal powders. 
Now, parts of this general type are commonly made 
because presses with multiple upper and lower 
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FIG. 2 HERE’S HOW modern presses make the parts shown in figure 1, 
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Powder A) Powder B 


Powder B 








owder A 2 3 


2 Oe age 
Pi ne PowderB 4 5 


| st fill Underfill 


2nd fill 


Compression Ejection 


FIG. 3 BIMETALLIC COMPACTS can be made on presses fitted with two feed shoes. 


punches have been built. These various punches are 
independently controlled and can be set to cycle auto- 
matically. Uniform density parts are made, and the 
economy of powder metallurgy is not lost. Figure 2b 
shows the sequence of pressing operations required 
to make this part. 

Part 1c would have required a second machining 
operation to get the recess in the top and the internal 
flange. Now it’s pressed to final shape by the opera- 
tions shown in figure 2c with no loss in the basic 
economy of the powder process. 


BIMETALLIC PARTS 


Bimetallic parts could always be made, but the op- 
eration was slow. Generally the charges of powder 
had to be measured out separately and the die loaded 
manually. The only cases where it was economical 
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FIG. 4 SINTER BRAZING makes this impossible part possible. 


to make bimetallic parts this way were those where 
costs were so high by other methods that even this 
slow, laborious method showed some economy. 

Modern presses can be fitted with multiple feed 
shoes and variable depth of fill so that bimetallic 
parts can be made almost as rapidly as single metal 
parts. The sequence of filling operations is shown in 
figure 3. The movement of the various feed shoes and 
the lower punch can be set on a repetitive cycle so 
that these parts are made entirely automatically. 


LARGE AREA PARTS 


To get the economy possible with powder metal- 
lurgy, the green compacts have to be pressed rapidly. 
This means that mechanical presses had to be used, but 
press capacities over 100 tons just weren't available. 
Now, mechanical presses of at least 200-tons ca- 
pacity are being built. With these presses the size of 
the parts which can be made is greatly increased, 
generally more than doubled. 

In addition to the higher pressures and higher 
cycling speeds of these presses, they can accommodate 
much larger tooling. For example, a large diameter 
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bushing might have only a small projected area, but 
require such massive tooling it could not be made by 
the available presses. The new mechanical units will 
handle many of these extra large parts. 

Along with increased capacity the depth of fill 
on the larger presses has been increased. This permits 
longer parts to be made than were ever possible be- 
fore. Then the multiple ram actions, the floating die, 
and the floating core rod add flexibility. 

The hydraulic presses have not quit the field in 
favor of mechanical ones. Where very large units 
are needed and when very high pressures must be 
used, hydraulic presses are still required. 

Improvements in hydraulic circuitry, new, faster 
acting valves and other components, and better guid- 
ance methods have permitted the manufacture of 
presses for powder metallurgy work with capacities 
up to at least 3000 tons and cycling speeds as high 
as 80 complete cycles per minute. 

With these large, high speed presses it is possible 
to press parts much larger than were ever possible 
before. At present, these hydraulic presses do not 
have the multiple ram movements which are avail- 
able in mechanical presses. For the more complex 
parts, therefore, the required movements must be 
built into the tooling. This increases the piece costs 
when higher tooling charges must be amortized, but 
the saving in machining is frequently so great that 
even with this increased cost, powder metallurgy is 
still economical. 


SOME DESIGN DON’TS 


One thing the designer should remember. Through 
the use of very complex tooling it is possible to make 
some of these parts which are generally not recom- 
mended. For such parts, tooling is very expensive 
and production rates are low. But if the cost of manu- 
facture by other methods is excessive it is possible 
that powder metallurgy might be used. 

Bear in mind also that the versatility of modern 
presses combined with the technique called sinter- 
brazing permits the making of extremely complex 
parts with all of the economy of powder metallurgy, 
figure 4. 

Not every fabricator has all of the different press 
equipment which has been discussed. Neither is every 
fabricator sufficiently skilled to make up complex 
parts by sinter-brazing. A little shopping around will 
generally turn up a fabricator of parts who can make 
the part you want and do it economically. 


Contributors to this article are: Baldwin-Lima-Hamilton 
Corp.; Fawcett Preston & Co., Ltd.; Kux Machine Co.; 
and F. J. Stokes Corp. 


PRECISION METAL MOLDING 





Some Design Pointers For Sinterings 


Undesirable Desirable 


Tapered counterbore 
assists tool removal. 


Eliminate separate 
key and keyway. 
Keyed bushing can 
be molded. 


Feather 


edges 
i Feather edges on the 
part should be ovoided. 











Avoid narrow, deep 
splines in the part. 


























Undercuts cannot 
be molded, must be 
machined. 








A new interlocking bond which holds .. . 


CAST IRON INSERTS IN ALUMINUM ~ 
DIE CASTINGS 


INSERTS in die castings widen the range of end 
uses. Separately made inserts are used to give the 
casting physical and mechanical properties the cast 
metal lacks. They may, for instance, provide addi- 
tional mechanical strength, hardness, corrosion resist- 
ance, wear resistance, etc. 

Aluminum cast around an insert forms a bimetal- 
lic unit, which has the physical properties of both 
metals. An example is the aluminum engine block 
with cast iron cylinder sleeves. The aluminum is 
light and has excellent heat transfer properties. The 
cast iron sleeve resists wear well. 

Cast-in inserts must be firmly held in the casting. 
Sometimes, the insert is held only by the residual 
stresses. These develop when the molten metal cools 
and shrinks onto the insert. This is not a reliable 
method in a part which must stand severe loads or 
high temperatures. High temperatures are especially 
bad because aluminum has about twice the thermal 
expansion of iron. When the bimetal part is heated, 
the aluminum may separate from the cast iron. 

Mechanical or metallurgical bonds are much bet- 
ter. Mechanical bonds are the commonest. The in- 
sert may be knurled, grooved, splined, drilled, 
crimped or undercut in various ways to lock it in 
the cast aluminum. Sometimes 'a combination of 
these may be needed depending on the type of load. 

Metallurgical bonding is used on a very limited 
scale. An alloy forms between the aluminum and a 
coating on the insert. The coating is usually anplied 
by dipping or plating. With small inserts this is 
easy. Tin, zinc, or cadmium is used as the coating 
metal. With larger castings the bond is not reliable 
unless very special precautions are taken to get 
alloying between the bonding metal and the cast- 
ing metal. 

The most successful metallurgical bonding process 
in use is the patented Al-Fin method. It has not 
been used in the die casting industry except experi- 
mentally. Preparation, handling, and loading the in- 
serts is too slow for the fast die casting cycle. Al-Fin 
is used more for both sand and permanent mold 
castings. 

Mechanical and metallurgical bonding both de- 
mand ‘some machining or processing of the insert. It 
would be a considerable saving if it could be elimi- 
nated. 

The outside surface of centrifugally cast cylinder 
sleeves is an ideal mechanical bonding surface. It 
appears to be simply rough. Actually, the surface is 
covered with under-cut projections, see figure 1. 


42 


By a. F. BAUR, Asst. Gen. Mgr.; and j. s. Mikus, Project Engineer, 


Doehler-Jarvis Div., National Lead Co. 


Aluminum cast against this surface fills the undercuts 
and forms a tight, locked bond as shown in figure 2. 
Surface preparation for this insert is reduced to 
cleaning off the mold coating. It can be done with 
a sand blast or by dipping the insert into a salt bath. 
This bond is new. It is called the Bimetallic In- 
terlock Bond or simply BMI bond. 

It takes die casting to make BMI work. Die casting 
puts enough pressure on the molten metal to force 
it into the undercuts and crevices in the surface of 
the insert. 

An outstanding feature of the BMI bond is that 
it can withstand high loads in any direction. This is 
especially important in cylinder linings in engine 
blocks. Likewise it is important on brake drums, 
which must withstand combination of axial, radial, 
and torsion loads. Engines and brakes generate a lot 
of heat. Without an extremely strong bond the 
aluminum body would separate from the cast iron. 
Due to differential thermal expansion the good ther- 
mal conductivity would be destroyed. Hot spots 
would rapidly develop, figure 3. 

The advantages of the BMI bond are: . 

@ 1. The insert needs no machining or processing 

except cleaning. 

@ 2. The bond is strong and ductile. 

@ 3. The nace can withstand combined loads of 

an 

@ 4. The fa has good heat transfer properties 

at all temperatures. 

The properties of the BMI bond have been deter- 
mined and compared with: 

@ A metallurgical bond. 

@ A rough, partially interlocking bond. 

@ An interference fit. 

The BMI bonding surface was prepared for cast- 
ing by three methods. 

1. BMI —S — Electrolytic salt bath cleaning. 

2. BMI — C — Chemical cleaning. 

3. BMI — M — Mechanical cleaning. 

The test samples were of aluminum alloy, ASTM 
alloy designation SC84A, injection pressure 10,800 
psi, metal temperature 1200°F, and insert preheat 
temperature 575°F. 200 castings were made, 111 cast 
with test inserts. The other 89 castings were to pro- 
vide periodic checks on casting quality and to pre- 
heat the dies. Figure 4 is a typical cast test specimen. 
Testing was done in both shear and tension. 

For shear testing, two test rings were machined 
from each casting. The results of these tests are given 
in Table I. No results are given for the unbonded, 
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TABLE I 
SHEAR STRENGTH TESTS 
Shear Strength — psi 





TABLE I 
RESULTS OF TENSILE TESTS 
Type of Bond No. of Tests Average High Value Low Value 








Type of Bond No. of Tests Average High Value Low Value 


Metallurgical On Basis of6 10,770 11,600 5,510 

BMI-—S 13 19,070 21,550 18,000 

BMI—C 12 18,150 19,500 16,350 

BMI—M 14 18,280 20,200 16,450 

Rough Semi- ll 15,940 18,650 12,800 
Interlocking 





~ ALUMINUM | #3 


On re 


FIG. 2 Bond between 
aluminum and cast 
iron. 


FIG. 3 Typical bond 
failure when machin- 
ed surface without 
BMI bond is used. 


FIG. 4 Aluminum die 
cast around a steel 
insert. Note heavy alu- 
minum section com- 
pared to steel thick- 
ness. 


interference fit, castings. Testing showed failure at 
a load just enough to overcome friction. This load 
varied from 375 to 1670 psi and depended on the 
surface roughness of the insert. The high value was 
when the surface roughness was 90 to 100 micro- 
inches and the low value with a 25 to 30 micro-inch 
roughness. 

The shear strength of BMI bonds averaged about 
twice the strength of a purely mechanical bond. The 
values come close to the shear strength expected in 
the aluminum casting. Failure always occurred in the 
cast aluminum, never in the bond as shown in figure 5. 

Tensile tests were made as shown in figure 6 and 
7. Average results are given in Table II. 

Tensile tests were made as shown in figures 6 and 
bonds were lower than published values. The slight 
curve on the test section stressed may have caused 
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Metallurgical 12 1,824 2,330 
BMI-—S 25 6,290 10,400 
BMI—C 27 7,149 9,880 
BMI—M 30 5,869 7,370 
Rough Semi- 12 3,616 4,430 


Interlocking 


FIG. 5 Results of a 
sheer test. Note fail- 
ure in the cast alumi- 
num, not in the bond. 


7 


o*. 
FIG. 6 Self aligning 


test fixture for tensile 
testing. 


FIG. 7 Method of cut- 
ting isolated tensile 
test specimens of bi- 
metallic bonded unit. 


high local stresses with peeling at the brittle iron- 
aluminum interface. 

The average values of tensile strength for BMI 
bonded test specimens varied depending on the 
method of cleaning. For all methods of cleaning, the 
average was 6500 psi. Why the cleaning method 
made the tensiles differ is not known. There was an- 
other variable, the number of undercuts per unit 
area. Where the tensile values were high, there were 
more undercuts per unit area than when the num- 
ber was low. Generally a tensile strength of 6500 psi 
is probably a safe design figure. 

The heat transfer properties at elevated temper- 
atures are known to be better for BMI bonded 
specimens than for either metallurgical or mechani- 
cal bonds. However, test work on heat transfer is not 
yet complete so that data cannot be given. 
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DESIGN FOR 


SINTERINGS 


INSURANCE COMPANY 
APPROVED LOCKS 


made with sinterings and extrusions 


A FIRE-RESISTANT file cabinet needs a fire-resistant 
lock, say the insurance companies. For this reason 
Sargent & Greenleaf, Inc. makes its locks out of alloys 
with a high melting point. 

Regular file cabinet locks, made of zinc die castings, 
won't qualify as fire-resistant. So, engineers have de- 
signed this fire-resistant lock around extruded and 
sintered bronze parts. 


THE LOCK HOUSING 

The lock housing, (fig. la), is a solid extrusion in 
free machining brass. It’s cut to length, then the holes 
for the pod. (fig. lc), and the key plug, (fig. 1b), 
are drilled. At the end of the housing a slot is milled. 
THE POD 

The pod, (fig. lc) is also a solid extrusion in SAE 
72 brass. After cutting to length, five holes are drilled 
for the key pins and springs. The company’s trade- 
mark is stamped and a radius is milled, (fig. 1c), to 
match the flange on the key plug. 

The fire-resistant pod is a complete redesign from 
its die cast counter-part. The die cast pod is shaped 
like a blunt arrow head, a shape that is easy to die 
cast. This shape, however, would be difficult to ma- 
chine in an extruded lock housing. To overcome this, 
the blunt arrow shape was changed to a radius. This 
only requires drilling two holes in the housing for 
the key plug and the pod. 

THE KEY PLUG 
The key plug, (fig. 1 b), is sintered in 80-20 bronze 
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by the Reese Metal Products Corp. The key slot is 
used as sintered. This requires holding some close tol- 
erances (+0.002 —0.000). But, as Mr. Robert B. Bou- 
man, general manager of Reese says: “The tolerances 
specified seem quite normal to us . . .”, This high de- 
gree of accuracy, possible by powder metallurgical 
methods, is an aid to the lock manufacturer. Normally, 
fabricators prefer to hold dimensional tolerances from 
+0.005 in./in. to +0.003 in./in. But, where they need 
closer tolerances, coining is necessary. Through the use 
of this procedure dimensions of +0.001 in./in. and 
less can be held. 

The end of the key plug is hollow milled. This could 
have been pressed into the part, but milling improves 
the rotating function of the plug. The only other ma- 
chining required is to drill four holes. 

THE BOLT 

The bolt, (Fig. 1d), is also sintered in 80-20 brass 
by Reese. All that’s required to complete the part is 
to drill 1 hole and hollow mill the radius at the top of 
the bolt. 

THE BACK PIECE 

The back piece, (fig. le), which holds the bolt in 
place, is the third brass sintering furnished by Reese. 
A back hole is drilled and tapped and a X” deep hole 
is drilled to house the spring, which keeps the bolt in 
the lock position. 

All of the parts, except the bolt, are given a satin 
chrome finish. The housing is belt sanded for a satin 
appearance. 
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10 big reasons why B&T 
offers you a superior 
AUTOMATIC ZINC 

DIE CASTING 
MACHINE... 


The extra strength and precision built 
into B & T Die Casting Machines gives 
you thousands of hours of trouble-free 
operation . . . helps you to increase 

production and reduce operating costs. 


See this B & T Automatic Hot Chamber 
Die Casting Machine in operation. 

Look it over. Note the motorized die 
height adjustment, automatic die 
lubrication, large conveyor area for 
automatic part removal, and many other 
advantages that really pay off on the 
production floor. Your B & T representative 
will be glad to make all arrangements 

to show you this machine. 


CERTIFIED 
LOCKING TONNAGE 








@ Extra Built-in Beef 
and Rigidity. 


3 A Precision Machine, 


© F our-Toggle Locking 
Lin age. 


4) Massive Tie-Bars. 
5) Heavy, Rigid Platens, 
© Automatic Lubrication. 


eo Motorized Die Hej 
Adjustment. = 


Lubrication. 


@ Low Pressure 
Closing System 
Protects Dies. 








OTHER 
GREENLEE 
PRODUCTS 


Transfer Machines 
Special Machines 
Automatic Bar 
Machines 
Woodworking 
Machines 

Tools for 
Woodworking 
Hydraulic Tools 
For Craftsmen 


GREENLEE 


A Complete Line of 
Hot and Cold Chamber 
Die Casting Machines 


B &T MACHINERY COMPANY 


: yas») AYAK (©), MO) RC] 444) [83 -) 1 Oh er OR 
ae 217 W. 8th St., HOLLAND, MICHIGAN, Phone EXport 2-2341 


Circle No. 12 on Reader Service Card 
MAY, 1960 





New 
Design Concepts 


FIG. 1 VACUUM REMELTING and 
casting equipment. This unit has an in- 
duction heated melting furnace capable 
of holding 100 Ibs. of steel. Charging, 
melting, and casting can all be done at 
reduced pressures. In addition to static 
molds, centrifugal casting equipment can 
be installed and operated in the vacuum 
chamber. 


For the best properties in super-alloys specify . . . 


VACUUM REMELTING & CASTING 


VACUUM MELTING, REMELTING, and casting 
are becoming increasingly important in the investment 
casting industry. This is particularly true in those 
foundries who are doing work for missiles, aircraft, 
and gas turbines. 

Many of the newer metals in the iron, nickel, and 
cobalt base alloys carry small, but very important, 
amounts of aluminum, boron, titanium, and zirconium. 
All of these alloying agents have a strong affinity for 
both oxygen and nitrogen. When melted in air both 
of these gases dissolve in the melt. They combine with 
the alloy to destroy the important alloying qualities 
and dirty the metal with oxide and nitride inclusions. 

Even when melting is carried out under a protective 


FIG. 3 HOLLOW VANES cast in alloy WI-52 


blanket of argon there is enough diffusion of air 
through the argon to partly invalidate the alloying 
effect. 

In speaking of vacuum, some frame of reference 
must be established. For this work the pressures 
involved are in the very low or fractional micron 
range. For consistently good results, the initial melting 
to make the alloy and the casting into billets must be 
done at these very low pressures. Then when the 
alloy is remelted and cast into shape, vacuum must 
again be used. 

A typical remelt and investment casting unit is 
shown in figure 1. This is one of two vacuum melting 
and casting units built for Misco Precision Casting 


FIG. 4 STRUCTURAL CASTINGS in alloy A 286 
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260 
ohal Test conditions 


Stress—19,000 psi 
220! Temper ature —!700°F 
ain! (except as noted) 


180, 
1604 
140+ 
120- 
100- 


FIG. 2 IMPROVED PROPERTIES are 
secured by vacuum remelting and cast- 
ing in monoshell molds. Data apply to 
alloy WI-52. No. 1 Standard investment 80- 
mold; air melted, remelted, and cast. 60 
No. 2 Monoshell mold; air melted, re- 1 
melted, and cast. No. 3 Monoshell mold; 40- 
vacuum melted stock, vacuum remelted 

and cast. Test conditions: 1700°F 20; 
19,000 psi stress except 4 tests on No. 1 


Stress rupture life —hours 





19.6 W 


rupture 
life 





% Elongation 


6.0 








sample at 1600°F/25,000 psi and 11 O 
tests at 1700°F/19,000 psi. 


Co. by the F. J. Stokes Corp. Induction furnace melt- 
ing is used, and in the unit shown the furnace has a 
capacity of 100 pounds of steel. 

The effect of melting, remelting, and casting under 
reduced pressure compared with the same operations 
in air is shown in figure 2. Vacuum handling has in- 
creased the stress-rupture life by a factor of 12 and 
the elongation by a factor of 2. 

In figure 2 there is a third remelt and casting 
condition noted where the alloy was melted, remelted 
and cast in air, but the mold is a so-called Monoshell. 
This mold is Misco’s monolithic shell mold used in 
place of the conventional massive investment. 

Many of these newer alloys get their good proper- 
ties through carefully controlled rates of cooling. By 
the usual methods of investment casting, a relatively 
massive mold is required and the mold is always pre- 
heated before pouring the metal. Under these condi- 
tions, the rate of cooling is slow enough to give the 
high strength-high temperature alloys very undesir- 
able properties. 

Another failure of the conventional molds is lack 
of refractoriness in the mold. The alloying agents pres- 
ent in the metal often react with the mold material to 
give a rough, unuseable surface. 


FIG. 5 TURBINE NOZZLE cast in Inconel 713 
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The solution of these problems has been found in 
the monolithic shells now being used by the industry. 
Monoshell is one of these molds (for a description 
of other types see PMM Nov., 1959, Dec. 1959, and 
Jan. 1960.) 

These shell molds are built up by alternate dipping 
and drying to about %” thick. After final drying they 
are fired at a high temperature to completely remove 
the wax or plastic pattern and to confer a high degree 
of refractoriness. The molds may be poured immedi- 
ately or may be cooled and used later. Pouring may be 
done with the mold at any temperature from ambient 
up. As an aid to the controlled cooling of the metal, 
the shell may be backed up with any desired material 
or left unbacked. 

Typical parts made in high temperature-high 
strength alloys are shown in figures 3, 4, 5, and 6. 
All of these parts were cast in Monoshells and all 
of the alloys were melted, remelted, and cast at very 
low pressures. Without the use of vacuum, the desir- 
able properties of the alloys are not secured. 

The design engineer may utilize these newer and 
better alloys where they are indicated. Foundries 
equipped with vacuum melting can make castings 
which develop the full potentialities of the alloy. 


FIG. 6 TURBINE NOZZLE cast in a special alloy 





Model CASTMATIC 150 
cold chamber type 


@ Toggle clamping system 


Model CASTMATIC Z/250 
hot chamber type 


° @ Locki dge clampi + 
SERIES: eS @ 150 tons locking pressure 


astmatic @ 250 tons locking pressure ina “t 
(eaSiitaic e 13.2 Ibs. Zinc, max. casting weight af oer —* — ye 
OIL OPERATED *° SELF CONTAINED © 600 dry cycles per hour © 1960 .dry cycles por how 


Automatic Control with 
pre-selecting panel for 
arranging up to 8 different 
werking programs 


VICKERS HYDRAULIC EQUIPMENT 
SIEMENS ELECTRICAL EQUIPMENT 


TRIULZI 


Model CASTMATIC 600 
cold chamber type 
@ Wedge clamping system 
@ Central screw for adjusting platen 
daylight 
@ 600 tons locking pressure 
@ 33 lbs. Copper, max. casting weight 
@ 240 dry cycles per hour 
OE Se a 








Model CASTMATIC 2200 cold chamber type 


Locked piston positive clamping system 
2500 tons locking pressure 

, if 110 Ibs. Aluminum, max. casting weight 
@ Equipment for obtaining 


ALL TRIULZI MACHINES e 
ie 

entitnta te de : 98!/," max. open platen daylight 
* 


can be equipped with: 


59" moving platen stroke 


© Atenas toting ane 73" x77" .platen dimensions 
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Small orders for steel and stainless steel shapes in 
continuous lengths up through 60’ can be most eco- 
nomical when made by the extrusion process. 

This includes orders of 300 pounds through 20 tons 
and more, and probably averaging about 3,000 to 8,- 
000 pounds. (Cut lengths range from %” through 60’. ) 
These orders are too small for rolling mill loads and 
too large to be economical by other methods such as 
forging and screw machines. 
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STEEL AND 
SPECIALTY ALLOY 
EXTRUSIONS 


Part I — Design and Tolerance Guide 


Tooling charges help keep the costs down. Dies cost 
as little as $200 for solid shapes. 

To help decide whether extruded ferrous parts are 
most economical, an extruded parts supplier should 
be consulted. The design and tolerance data listed 
here is to be used as a guide. 

Information for this article and two to come in 
following issues has been made available by The 
H. M. Harper Company of Morton Grove, Illinois. 





DESIGN 


—This diameter is the 
smallest circle to completely enclose the cross- 
section of the shape. 


—This is determined by the cross- 
onaiae area and the resistance of the given steel, 
at a given temperature, to deformation and other 
factors. The minimum cross-section is not less than 
0.50 square inches. 


—Normal production radii are .o62 
inches. 


MAY, 1960 


> FILLETS 


GUIDE 


—The minimum produc- 
tion thickness is 0.180 inches. Maximum ratio of 
cross-section length to cross-section thickness is 14 
to 1 for each segment of section. Rapid advances 
are being made which will allow % inch minimum 
thickness. 


—Normal production radii are 0.250 
inches. 


| —Depth of indent (D) should be no 
greater than the width (W) of the indent. 
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EXTRUDED 


FERROUS 
SHAPES Continued) 


TOLERANCE GUIDE 


Extruded solid shapes are available in the following 
conditions and finishes: 
Condition 
1. Extruded and straightened 
2. Heat Treated 
Finish 
1. Hot Finished 
2. Deglassed 
3. Pickled, Blast Cleaned or otherwise Descaled 


Specified Dimensions Tolerances 








Under 1”, inclusive 
Over 1” to 3”, inclusive 
Over 3” to 4%”, inclusive 


plus or minus .020” 
plus or minus .031” 
plus or minus .046” 


In general corners have a radius tolerance of .062”. 


Fillets normally have .062” radius tolerance. 


Angles of extruded solid shapes have a tolerance of 
plus or minus 2 degrees from the designated angle, 
unless otherwise specified. 


Unless otherwise specified, the internal vertical sides 
of “U-shaped sections have a draft of not exceeding 
5 degrees. 


Allowable deviation from flat is .010” per inch of 
width, .010” minimum on dimensions less than one 
inch. 
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CAMBEI 

Unless otherwise specified, extruded bars are straight- 
ened to the following tolerances: 

%” in any 9, 

but not toexceed& =x Number of feet in length 


5 





Unless otherwise specified, extruded shapes are 
straightened to the following tolerances: 

Width of Section Rise in 5 Feet 
Oe Sir, Ob pa a toe ses Coad 0.125” 
Over 1%” to 4%’, inclusive 


The above not to exceed 
amount of rise x 





Number of feet in length 
5 





Random Lengths 


When random lengths are specified for any solid 
extruded shapes, the permissible length variation 
shall be up to 24”. 


Multiple Lengths 


When multiple lengths are specified, %” is added 
to the length of each bar for each multiple con- 
tained, unless otherwise specified. Tolerances for 
length shall be as shown in the table below: 


Exact or Dead Lengths 


When exact or dead lengths are specified, tolerances 
for length shall be shown as in the following table: 











Variations 
Over Under 
Under 12’, inclusive 0 





Length 





Extruded shapes will be furnished with a maximum 
roughness of 250 RMS. This value is to be used as a 
guide only as the alloy and the shape determine to a 
large extent the best degree of microfinish. 
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Design hints on refractories for aluminum furnaces 





How to help charging ramps 
take the gaff of impact and abrasion 


Nine-inch soldier courses and 442” rowlock courses 
of CARBOFRAX® 10-D silicon carbide brick, with thin 
trowelled joints, provide the most effective answer to 
abuse encountered at the charging ramps of reverber- 
atory-type aluminum melting furnaces. This is the 
experience of leading furnace users throughout the 
country. 

CARBOFRAX brick have the exceptional wear-resist- 
ing properties necessary to stand up under the impact 
and abrasion of charging ingots and scrap. In addition, 
they have high resistance to penetration, erosion and 
attack by molten aluminum, contributing to long 
service life and reduction of meta! losses due to absorp- 
tion by refractories. . 

Special-purpose refractories made by Carborundum 
offer a choice of materials to meet widely varying needs 
in all critical areas of aluminum melting furnaces. 

CARBOFRAX ceramic-bonded silicon carbide, for 
example, is made in a variety of compositions suitable 


For engineered refractories... count on 


for hot walls, side walls, bottoms, charging ramps and 
door jambs and sills. REFRAX® silicon-nitride-bonded 
silicon carbide can be supplied in accurately dimen- 
sioned shapes with high strength and resistance to 
thermal shock. It is not wet by molten aluminum. 
Applications include launders, troughs, spouts, tap-out 
blocks and stoppers and pyrometer tubes. Special uses 
are found in furnaces subject to intermittent operation. 
ALFRAX® fused alumina bubble insulating brick are 
light in weight, withstand high temperatures and have 
the low heat transfer qualities needed in walls and 
roofs above the metal line. MULLFRAX® electric furnace 
mullite offers resistance to flame erosion and spalling 
plus low heat conductivity. It is widely used for burner 
blocks. 

For assistance and recommendations on how to 
engineer refractories to your specific furnace needs, 
contact Dept. R-50, Refractories Div., Carborundum 
Co., Perth Amboy, N. J. Phone: Hillcrest 2-3380. 


CARBORUNDUM 
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DESIGN 


Designing for die casting. . . 


KEEPS 
THE BUSINESS 


IN AMERICA 


WHEN PRICE COMPETITION GETS TOUGH 
in the field of inexpensive consumer goods, lots of 
American manufacturers turn to Japan or Europe for 
cheaper parts. 

But here’s a case where American die-casting know- 
how has brought the price of a part down so low 
that even poorly-paid Japanese labor can’t compete. 


A DIE CASTING and an extrusion make up the principle 
parts of this sprinkler. Lightweight and strong, only thesé 
processes will give the desired design. 
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And not only does the American product meet the 
Japanese alternative — an iron sand casting — on price, 
it beats it on quality. 

Melnor Industries, a leading maker of garden ac- 
cessories, decided last year to bring out a new rotat- 
ing lawn sprinkler to sell for less than two dollars. 
The problem was thrown into the lap of John D. 
Beinert, industrial designer, who has designed Mel- 
nor’s sprinklers since 1954. 

Like any good designer, Beinert isn’t married to 
any one material or process; he picks the ones that 
are best for the job at hand. 

For most of his sprinkler design problems through 
the years, zinc die castings have provided the best 
solution. In this case, because of the low target price, 
Beinert tried for an even more economical approach. 

It looked for a while as if the best bet would be 
to use a cast-iron base, made in Japan. But when 
all the chips were counted, die casting won again. 
When shipping cost and all the machining and finish- 
ing steps that could be eliminated were added up, 
the zinc die castings were competitive with the Jap- 
anese product. What’s more, Beinert says, he got an 
appearance and finish that he couldn't have matched 
with cast iron. 

The final design is a simple two-arm sprinkler, 
mounted on a non-tip zine die-cast base finished in 
bright gold enamel. It retails at $1.95. The zinc part 
weighs 0.4 lb: The iron part would weigh 1.0 lb. This 
pays off in lower shipping costs. Partly, the lower 


weight results from the ability to die cast zinc in thin 
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sections, with stiffeners as needed. The average web 
thickness in the die casting is 0.045 in. 

There are a number of reasons that usually make 
zine die castings preferable to aluminum die castings, 
cast iron, or plastics in lawn sprinklers, Beinert points 
out. ‘ 

* A lawn sprinkler should be strong; it gets kicked 
and dragged around behind the hose. This favors 
metal over plastic. 

* It should feel substantial; the customer associates 
heft with quality and long life. Again this favors 
metal over plastic. 

*It should be dimensionally stable; mating parts 
mustn’t warp while waiting for assembly, and mov- 
ing parts mustn't bind as a result of warpage after 
use. Again, metal over plastic. 

* It must look good; it’s got to compete against other 
lines in the dealer’s display. The smooth as-cast sur- 
face of a die casting takes enamel without the need 
for preliminary grinding, tumbling or buffing. It 
would be nearly impossible to match this finish on 
cast iron, even with considerable work. With plastics, 
choice of colors would be limited, and there’d be the 
possibility of color changing or fading. 

* The price has to be reasonable. This is a very com- 
petitive business. Zinc die castings are generally 
cheaper than similar aluminum die castings. They 
hold a price advantage over cast iron because they 
can be produced in complicated shapes, practically 
ready for assembly, with studs, index holes, and 
screw holes incorporated right in the die design. All 


eg Oe 
TO COMPETE with imports, zinc die castings are used. They 
give strength, long life, and attractive appearance. 


/3 
ay 


oo 
a 


that has to be done usually is to remove the flash and 
sprue in a trimming die, and sometimes to face 
mating surfaces. 

Probably the best known of the Melnor sprinklers 
are the oscillating types, designed to water a rectangu- 
lar area. These consist of a water motor enclosed in a 
two-piece housing; a dial control to adjust the spray 
area; a perforated aluminum spray tube, which is 
oscillated by the motor; skids made of aluminum 
tubing; and a mounting plate on which the assembly 
goes. 

The two parts of the housing are zinc die castings, 
with all channels studs, and holes cast in. Before 
assembly, the two castings go into a trimming fixture 
which removes flash and sprue. Then the mating side 
of the front part is faced to take a waterproof gasket, 
and the assembly holes are broached. The housing 
continued on page 99 


THE EXTRUDED tabular base prevents gouging the lawn 


and the die cast body cuts manufacturing costs. 


BECAUSE ALL HOLES for both screws and bearings can be 
cored, this die cast housing permits fast, low-cost assembly. 
Wherever possible, low cost lie cast parts are used. This sprinkler 
uses six different castings. 
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ARC CAST MOLYBDENUM 


... for die casting dies 


By HAROLD M. MCCULLOGH 
Ass't. Gen. Mgr., Refractomet Div. 
NORMAN W. CAULKINS 
Mgr. Tool Steel Sales 
Universal-Cyclops Steel Corp. 


THE DIE CASTING industry is continuously con- 
fronted with the problem of obtaining materials sat- 
isfactory for die casting tooling. e three main 
causes of short die life are heat checking, soldering 
and mold wash, and the severity of these increases as 
the casting temperatures increase. 

‘Within the past few years studies have shown that 
molybdenum and the Mo-0.5%Ti alloy can be used to 
great advantage in the aluminum and zine die casting 
industry. Some properties of Mo-0.5%Ti alloy are 
compared with H13 Tool Steel (Universal-Cyclops’ 
Thermold AV) in Table I. This data shows that 
molybdenum has a superior resistance to heat check- 
ing, a very high thermal conductivity, and a low 
coefficient of thermal expansion when compared with 
the common die steels. Water cooling of dies may not 
be required because of the high thermal conductivity; 
and the holding of closer tolerances are permitted 
because of the low coefficient of thermal expansion. 
The modulus of elasticity of molybdenum is twice 
that of steel and, as a result, is an important consid- 
eration for the rigidity of core pins. The Mo-0.5%Ti 
alloy is readily machined. Furthermore, it requires 


no heat treatment, whereas the die steels must be 
heat treated to obtain optimum properties. It should 
be pointed out, however, that its lack of hardenability 
by heat treatment does impose some limitations in its 
use. Care must be exercised in its handling, and a 
recognition of the fact that it is a new type of mate- 
rial—not just a new grade of steel—will help avoid 
unsatisfactory experiences. 

Numerous examples of successful trials have been 
quoted utilizing molybdenum alloy cores in zinc 
and aluminum die castings. On most of these trials 
comparisons were made with standard Tool Steel 
cores. In nearly all cases the molybdenum alloy was 
superior to a steel such as H13 Tool Steel. In figure 
1, two typical examples are illustrated. Figure 1(a) 
shows a Mo-0.5%Ti alloy core bolted to a satitionary 
die. The molybdenum alloy core lasted for nearly 
30,000 shots compared to less than 6,000 shots for 
H13 die steel when casting aluminum. Virtually no 
soldering was encountered using molybdenum and 
the cores required light polishing after every 7,500 
shots. Figure 1(b), similar to (a), shows a core 
which was still in excellent condition after 30,000 





Resistance to Heat Checking—On Zinc 

—On Aluminum 
Thermal Conductivity, BTW /ft?/ft/°F./Hr. 
Thermal Expansion 10-in./in./°F./(32-1200°F. ) 
Ultimate Tensile Strength, psi (Room Temperature ) 
Hardness—Rockwell Scales* (Room Temperature) 
Ultimate Tensile Strength, psi (1000°F) 
Hardness—Rockwell Scales (1000°F.) 
Elastic Modulus, 10° psi 





H13 Tool Steel 


(Thermold AV) Mo-0.5%Ti Alloy 








Good Very Good 
Fair Very Good 
16-17 68 
7.1 3.3 
225-250,000 110,000 
C47-C51 C28 
160,000 90,000 
C41 B76 
24 48 








® Note—Rockwell Hardness values for Mo-0.5%Ti are approximate and are converted from Diamond Penetration Hardness 


method actually used and recommended for this material. 
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shots compared to less than 20,000 shots for a die 
steel. The die steel core required maintenance after 
every 5,000 shots causing a minimum of six hours 
production down time and maintenance labor. The 
molybdenum alloy core did not require any main- 
tenance or cause any down time whatsoever. Although 
molybdenum is higher in cost than die steels, its 
utilization for these cases is certainly justified when 
the losses due to production down time, maintenance 
costs and frequency of replacement are considered. 

Molybdenum by no means is a cure-all to the 
problems encountered in the die casting of aluminum 
and zinc. Instances have been reported on unfavor- 
able soldering and cracking of cores for which, at the 
moment, there is no explanation. Also, molybdenum 
has not been too successful in the die casting of brass. 
Soldering and core washing have been the major 
problems. 

If one considers the following suggestions in the 
preparation and use of molybdenum cores for die 
castings a significant economic advantage should be 
realized. 

1. Study the desired application carefully, keep 
the physical and mechanical properties of molyb- 
denum in mind. 

2. Avoid any bending stress or squeezing action. 

3. Have an educational program for die men and 
casting personnel. 

4. If a slide or moving core is used be sure the core 
pulling mechanism is rigid. 

5. Make sure the die has a substantial ejector mech- 
anism. Don't cock the casting during ejection. 

6. DO NOT MAKE ANY SHOTS until the die has 
been evenly preheated (300° to 400°F. for aluminum, 
600° to 700° for brass) and the temperature positively 
determined. Flame impinging directly on cores and 
cavity parts is a poor and harmful method of pre- 
heating a die. 

7. The die temperature should be maintained as 
uniform as possible. 

8. If a molybdenum core is located in a heavy boss 
or casting section and becomes hot enough to allow 
soldering, a copper pad directly in contact with the 
molybdenum core, below the impression will often 
dissipate enough heat to prevent soldering. Limited 
water cooling has been used. Keep water lines in cores 
well back from impression area; also consider pos- 
sibility of combining steel and molybdenum in a core 
and cool steel part only. 

9. After machining molybdenum cores they must 
always be draw polished; this will eliminate micro- 
scopic machining grooves. Grinding or lathe polishing 
is usually not satisfactory. 

10. When fitting cores of larger diameters (over 1%” 
diameter approximately) in blind pockets (stationary 
cores), a light shrink fit is suggested to insure clean 
shut off. This is necessary due to the thermal expan- 
sion of molybdenum relative to steel. Use self-clean- 
ing cores whenever possible. 

11. Avoid sharp inside corners whenever possible. 
If this becomes necessary, consider the possibility of 
making the core in two pieces to avoid a stress raiser 
using a steel sleeve construction. Also, if the guide 
hold for a moving molybdenum core becomes dis- 
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Mo-O5%Ti Core 























(b) 


FIG. 1 TYPICAL MOLYBDENUM core applications. (a) Core 
dimensions 7/16” dia. x 2” long. Held in Block by cap screw 
threaded into core. (b) Core dimensions 5/8” dia. x 2-1/2” long. 
Core machined with shoulder to lock into die block. Precise 
alignment and close fits are required in both cases to prevent 
damage during ejection. 


torted in any way, consider steel sleeve construction 
below the impression to protect the molybdenum from 
undue wear. 

12. Allow some clearance where core would nor- 
mally bump, as in a thru-hole. 

13. When fitting small molybdenum cores a clean 
sliding fit is desired, so if removal of core becomes 
necessary, it will not be destroyed while removing it. 

14. Be cautious in selection of applications requir- 
ing cores larger than 2%” diameter. Larger cores seem 
more susceptible to gross cracking. 

15. Machining of molybdenum should be performed 
with sharp tools. Carbide tools are recommended. 

16. Where it is necessary for ejector pins to pass 
through molybdenum it may be possible and advisable 
to insert a steel sleeve guide in the back of the molyb- 
denum to protect it from wear. 

A portion of the material covered in this report was 
contributed by the American Die Casting Institute. 
Molybdenum is only one of the materials currently un- 
der study at Battelle Memorial Institute where a joint 
research program to develop better die materials is 
under way. 





Editor’s note: This is the second progress report 
on molybdenum die materials to be published in 
PRECISION METAL MOLDING. 








More about Molybdenum dies on page 56 





New 


; Design ‘Concepts 


SINTERED MOLYBDENUM 


... for die casting dies 


By H. P. Kuesricn, 
Lamp Metals & Components Div., 
General Electric Co. 


MOLYBDENUM is produced at General Electric 
by powder metallurgical methods rather than by 
vacuum arc melting. The sintered product can be 
rolled, forged, extruded, and machined. It has a 
density of 10.2 g/cc, and a melting point of 2612°C 
(4730°F ). Its thermal conductivity is about 3 times 
that of steel and its thermal coefficient of expansion 
about % that of steel. It is a bright silvery appearing 
metal. ; 

Interest in molybdenum as a die casting die mate- 
rial began in 1958. A molybdenum core for a die used 
to cast a medium sized brass brush holder was made. 
It was put into operation under exactly the same 
conditions as a companion steel core. After each 1000 
shots the cores were examined. No evidence of fail- 
ure was found. After 3500 shots the core was chipped 
either in handling between runs or during operation. 

The apparent success with brass castings made the 
casting of aluminum seem attractive. In this case the 
complete dies. for making aluminum components for 
a small motor were made. After about a year of oper- 
ation the dies are still operating most satisfactorily. 
But since the life of steel dies in this operation is from 
75,000 to 100,000 and the molybdenum dies have not 
sufficiently passed this number of castings, a full 
evaluation can not be made. The dies are still in 
service. 

Based on limited testing some tentative conclusions 
can be drawn. 


1. Molybdenum shows no evidence of heat cracks 
or heat checks. 
. Molybdenum will wear at least as well as steel 
in production die casting of aluminum. 
3. Molybdenum seems to require less polishing and 
dressing than steel. The result is less machine 


down time, this helps to offset the higher mate- 
rial costs. 
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While the limited work done to date indicates some 
advantages exist in using molybdenum, it is only fair 
to bring out some of the minus factors which should 


be considered before making any decision to use 
molybdenum: 


1. If cores or small die sections can be made from 
standard production bar stock; that is, rod 14” 
diameter and down, or from plate or slab in the 
order of %” thickness 6” wide or less, cost of 
molybdenum over die steel would be approxi- 
mately twice the cost of die steel. If larger sec- 
tions, forged or rolled to order, were required, 
the cost might be up to 4 times die steel de- 
pending on the quantity and the shapes required. 


2. While molybdenum is fairly easily machined 
when the correct lubricants and tools are used, 
it is not as easily machined as steel, especially 
if the die contains any long thin sections. It can 
be machined at room temperatures using ordi- 
nary tooling and rather complex operations can 
be done. Since molybdenum has very low impact 
strength at room temperature and is notch sensi- 
tive, breakage or chipping is a problem that 
must be recognized and guarded against. Rigid 
tooling must be used and, although high speed 
steel tools are satisfactory, greater tool life is 
obtained using carbide tooling. Speeds, feeds and 
rake angles should be similar to those used in 
machining cast iron. The primary factor, how- 
ever, in machining molybdenum, is the lubri- 
cant. Care must be taken to select one that pre- 
vents adherance of the molybdenum to the tool 
tips. Since the ductility of molybdenum is great- 
ly increased by high temperatures, the danger 
of breakage or chipping in operation is very 
slight. 

3. Molybdenum is not particularly hard and the 
hardness cannot be increased by heat treatment. 
The hardness can only be raised by work harden- 
ing as in the case of large sections which must 
be used hot; such as those which would be used 
in manufacturing dies. The hardness will not be 
far in excess of Rockwell B90. There is danger 
therefore that parts will be deformed particu- 
larly when hot. The tensile strength is also low 
when sizes are such that the material is not work 
hardened a gread deal. And we have had long 
thin (%” diameter ) cores rupture in tension rather 
than pull free from the surrounding metal. 

These disadvantages, it is felt, can be overcome. 
However, it is necessary that they be recognized and 
considered in the evaluation of molybdenum for die 
casting applications. 

Besides using molybdenum directly, as has been 
done at both our two G-E locations, there are some 
other interesting, possible applications for molyb- 
denum in the die casting industry which are cur- 
rently being reviewed. 

One of these is the possible use of molybdenum for 
spray metallizing steel dies to build up and repair 
badly eroded or damaged areas. Another is the use of 
molybdenum in the die casting machines themselves 
where the corrosive effects of molten metal tend to 
attack steel fairly rapidly. Molybdenum liners for 
nozzles or in the pressure chambers or solid molyb- 
denum pistons may prove to have some advantage. 
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THE METALLURGISTS have almost kept pace 
with the demands of the design engineers. Almost, 
but not quite. Every time the design group sets up 
new targets, the metallurgists go to work and come 
up with a new super-alloy which meets specifications. 
Then the designer says . “yes, but this is what I 
really want.” Then the race is on again. 

But give the metallurgist due credit. He has come 
up with some weird combinations that do a surprising 
job. For example: 


WI-52 


In 1958 the minimum acceptance was a stress rup- 
ture life of 23 hours at 1800°F under a stress of 15,500 
psi. Then WaiMet Alloys Co., The Tungsten Insti- 
titute, and the Investment Casting Institute went to 
work. Today a modification of this alloy has a stress 
rupture life of almost 100 hours under the same test 
conditions, Rupture elongation was originally set at 
5% minimum, today’s alloy has rupture elongations as 
high as 26%. 

These improvements came about mostly through 
small changes in alloy chemistry. In fact, modification 
5 is identical to the ‘original alloy in all respects ex- 
cept iron and columbium. Here the iron has been 
changed from 0.6% max. to 1.0 to 2.5% and combined 
columbium and tantalum changed from 1.5 to 2.0% to 
1.5 to 2.5%. These minor changes have made the big 
difference. 

This alloy is easily cast and the high performance 
inherent in the alloy is readily secured in investment 
castings. 


RENE’ 41 


A nickel base alloy developed by General Electric 
Co. It has good high temperature-high strength 
properties, but starts to oxidize at an appreciable 
rate above 1650°F. The alloy contains important 
amounts of boron, aluminum and titanium. It must be 
melted, remelted and cast in a vacuum. Both castings 
and wrought shapes can be made. 

Heat treatment of the alloy is to homogenize for 
3 hours at 1950°F and quench in oil or water. As 
heat-treated the hardness is 30 R.. Average tensile 
properties are: 


Test 0.02% 0.20% 
Temp. Yield, psi Yield, psi 
Room 90,000 103,000 
800°F 85,000 92,000 105,000 8 10 
1200 80,000 90,000 105,000 10 10 


The alloy has good castability and is easily welded. 
It shows no tendency toward hot shortness. The cast- 
ings are generally used for intricate shapes which are 


Ultimate % clong-% Red. 
Tensile ation in area 


120,000 8 10 
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later welded onto sheet fabrications. 

Specifications for castings call for a minimum stress 
rupture life of 25 hours at 1650°F under a 25,000 psi 
stress. At present not sufficient data is available to 
determine probable maximum stress rupture life. 

The mechanical properties of the wrought René 41 
are somewhat higher than those given for the cast 
product. 

This alloy is melted by Cannon-Muskegon Corp. 


NICROTUNG 


A nickel base alloy containing aluminum, boron, 
titanium and zirconium as important alloying elements, 
It is best melted, remelted and cast under vacuum. 
The alloy was developed by Westinghouse Electric 
Corp. and is designed for applications in the 1500° to 
2000°F range. 

As cast Nicrotung has a hardness of 38 to 40 R,, 
it is nonheat treatable. The alloy can be machined 
with carbide tools using low speeds and feeds. Finish 
machining is best done by grinding. 

Average mechanical properties are: 


Test Ultimate 0.2% yield 
Temp. °F Tensile psi 
psi 

70 130,000 
1200 120,000 
1500 115,000 
1600 86,000 76,000 
1800 67,000 52,000 


Guaranteed minimum stress rupture properties of 
investment cast Nicrotung are: 


% elong- 
ation/in. 





120,000 
111,000 
102,000 


Temp. °F Stress, psi Hour to rupture 4% elong. 
‘ (min. ) (min. ) 
1700 35,000 30 3 
1800 25,000 30 4 
1900 15,000 30 5 
2000 10,000 30 6 

These are only three of the recently developed, 
or improved, alloys. The well known age hardenable, 
stainless alloy, 17-4PH has had some slight changes 
in its chemistry. The results, better corrosion and 
oxidation resistance and almost doubled elongation. 

These new or improved alloys are not, of course, 
the only ones which have been developed recently. 
They are, however, indicative of the progress which 
has been made so that the design engineer may have 
a wider choice of materials for his investment cast 
parts. 





Material for this report was contributed by: 
Cannon-Muskegon Corp. 

General Electric Co. 

Westinghouse Electric Corp. 

WaiMet Alloys Co. 





FIG. 1 An aluminum extruded tube-plate 
showing the tube openings—smaller than 
the diameter of a cigarette. 


DESIGNED FOR ATOMIC REACTORS 


ELEMENTS REQUIRED for making the above 
tube-pléte aluminum extrusion can be easily adapted 
to serve the industries that deal with heat transfer, 
accuracy and unusual shapes. The tube-plate is an 
early step in the manufacture of fuel and blanket ele- 
ments for the natural water-cooled Borax-IV reactor 
at Arco, Idaho. Problem of manufacture was tackled 


FIG. 3 Six steps were required to prepare the plates after 
extrusion. 
. The plate. 
. Connecting plate web trimmed % inch by gang milling. 
. Uniform flattening by cold pressing. 
. Ceramic bodies loaded, a hot press seals the opposite end. 
. Annular spaces are filled with lead. Unsealed portion of 


the flat section is trimmed and corners are cut off at 45° 
angles. 


. Edges are bent to form flanges so that six plates can be 
fit into a fuel subassembly. 


by Argonne National Laboratory, who's staff researches 
peaceful use of the atom. 

To build the final elements, several requirements 
had to be met on tube plates: accurate measurements; 
fast heat exchange; high resistance to corrosion; stiff- 
ness; avoid excessive costs for original plates; and 
keep operational costs low. 


FIG. 2 Not only are the openings in the figure 1 
tube-plate smaller than a cigarette’s diameter, each 
passage has minute ribs raised on the insides. Eight 
openings in each plate had to meet exacting re- 
y eserway and tolerances as prescribed by this 
drawing. Detail “A” is almost double size and 
shows what Precision Extrusion, Incorporated engi- 
neers worked out by the extrusion process to give 
Argonne the complicated aluminum shape required. 





FIG. 4 Completed fuel assembly made 
up of subassemblies with machined cast- 
p tornom end fittings plug-welded to 
them. 

Design of the plate is exacting. 
Eight tubes of accurate dimensions 
are placed parallel to each other 
to get a controlled chain reaction. 

Before deciding what would be 
the best and most economical 
method to manufacture the plates, 
Argonne viewed several methods. 

Brazing tubes to spacer plates 
was one method. It was rejected 
because of a lack of sufficient resis- 
tance to corrosion, difficulty in ob- 
taining dimensional accuracy, and 
the excessive cost. 

Roll-bonded aluminum strips, a 
special strip having heat-exchange 
passages which could be expanded, 
were also considered. They too 
were rejected. Strips were hard to 
get, the cost was prohibitive, and 
they wouldn't have been stiff 
enough. 

The extrusion process for making 
tube plates was considered and 
given to Precision Extrusions, Inc. 
of Bensenville, Illinois. The engi- 
néers at Precision produced an 
acceptable method. 

Aluminum alloy X-8001 was 
found to be the best metal. It has 
superior extrusion characteristics. 
excellent thermal conductivity and 
unusually high resistance to corro- 
sion by the distilled, deionized, 
425°F water used for cooling. 

The tube-plate shapes were ex- 
truded on a 2200-ton horizontal 
press, stretch-straightened, and cut 
into 36-inch lengths. Final assembly 
was completed at Argonne. 

Now that Argonne has finished 
the initial research on several meth- 
ods of manufacturing an item such 
as the atomic reactor tube plate, 
other industries may find it profit- 
able to put the knowledge to work. 

Accurate extruded parts at low 
operational costs produced in large 
or small quantities of heat con- 
ducting metals, with limited cor- 
rosion tendencies, is one method 
more how the PMM processes point 
the way in today’s progressive in- 
dustries. 
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Don’t Brave the smoke...use Die Slick! 


Throw away the gas mask ... your die casting plant can be as smoke- 
free as Mount Idy on a summer afternoon if you use water-thinned 
Die Slick! For zinc we recommend No. 9X Die Slick. For aluminum, 
there’s nothing better than No. 44 Die Slick. Both of these die cast- 
ing compounds mix with water to form a stable, non-settling emulsion. 
Since they don’t smoke, they aren’t a fire hazard either—even when 
you spray them on. These water-thinned Die Slick compounds are in 
daily production use in some of the biggest and smallest shops in the 
country. You ought to try them on your jobs. If you’d like a trial 
quantity simply write—specifying the metal or alloy you are cast- 
ing—and we'll send some. Don’t pay the modest bill if they aren’t 
really better than what you are now using. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc. 


DIE SLICK 
wed by die casters everywhere 


G. W. SMITH & SONS, INC.;, 


1703 SPAULDING ROAD, DAYTON 32. OHIO 
Circle No. 93 on Reader Service Card 
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DESIGN FOR THE 
_PMM PROCESSES. 


PERMANENT MOLD CASTING 


ENDS BREAKAGE 


THIS BOWL for a household mixer is produced 
as original equipment in glass or as a steel stamping. 
The customer requested an aluminum bowl to provide 
his market with an additional, premium item which 
would not have the obvious disadvantage of glass or 
steel; breakage in the case of glass, and weight in 
the case of steel. 

The aluminum bowl followed the contours of the 
glass design which presented a problem in casting 
the bayonet lug type lock threads without the use 
of a sand core. This was overcome by the use of an 
ingeniously designed tulip core which opens away 
from the casting as it is being ejected from the mold. 

The bowl is 6% inches deep and has a mouth di- 
ameter of 8% inches. It weighs only 2 pounds, and 
is produced by Monarch Aluminum Mfg. Co. of 
Cleveland. 





SINTERED FILTER STOPS ALL THE DIRT 


BY USING POWDER METALLURGY and ex- 
trusions, GPE Controls, Inc. developed a 40 micron 
filter element for long, trouble-free life. 


The filter has an active area of 35 sq. in. and is 


designed to operate at 1000 psi. It carries %” stand- 
ard pipe connections. The filter element is made from 
bronze powder and is threaded to an extruded alumi- 
num head. The bowl is an aluminum forging. 

The special design assures that there will be no 
disintegration of the element even with a pressure 
drop of 400 psi. 

The reusable feature of the filter is another im- 
portant advantage. When the pores become clogged, 
the bowl is unscrewed, the filter removed, cleaned, 
and replaced. Washing with solvent may be enough 
to clean the filter or reverse air blowing may be used. 

The extruded aluminum head is another economy. 
Threaded connections and flow channels are easily 
and inexpensively machined and the finished head 
is more economically produced than the forging 
originally designed for this filter. 

Where additional capacity is needed, for example 
on a companion %” pipe connection unit, two of the 
sintered filter units are used in parallel. 

Because of its non-corroding materials, this filter 
can be used on a wide variety of liquids and gasses 
such as petroleum, various esters, glycol, synthetic 
hydraulic fluids, silicones, water, or air. 


more design ideas, page 89 
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ULTRA SMALL DIE CASTING 
... FULLY AUTOMATIC 


PARTS MANUFACTURERS are challenged today 
by the design trend toward compact assemblies made 
with miniature parts. Such parts frequently are of 
intricate shape and must be produced to extremely 
close tolerances to satisfy assembly and performance 
requirements. With production runs of hundreds of 
thousands or even millions of “super tiny” components, 
‘handling, assembly and over-all production costs pose 
a formidable barrier. 

Gries Reproducer Corp., utilizing unique fully- 
automated equipment which eliminates secondary 


BY JOSEPH Saks, Director of Sales, Gries Reproducer Corp. 


operations and produces a completed part with each 
casting cycle, has introduced a new engineering con- 
cept into the precision metal molding field. Parts are 
die cast, trimmed, machined — even assembled — in 
a single cycle at rates exceeding 100 cycles per minute. 
Because of GRC’s “single-cavity” technique, consistent 
part-to-part uniformity is maintained. This is auto- 
matic die casting — a process which enables intricate, 
close tolerance, tiny parts to be produced at minimum 
cost. 

The smaller the part to be made, the more attractive 





Comparison Of Mass 
Production Metal 
Fabricating Methods 
Commonly Used For 
Parts &® 


cinging In 
Size From 10M pes/Ib. 
To 250M pcs/Ib. 


Automatic Die 
Casting 


Casting 


Investment 


Machining 


Extrusion Plus 


Powder 
Metallurey 





Production Speed 





RELATIVE Tool Cost 





COST Relative Ease Of Applying 
& Electroplated Finish 





PRODUCTION Scrap Loss 





FEATURES Production Steps 





Need For Deburring 





Flexibility Of Design 





Feasability Of Producing 
Complete Part In The One 
Primary Operation 





Minimum Size Of | Piece 





Ease Of Holding Close 


RELATIVE Dimensions 





DESIGN 
FEATURES 


Surface Finish Without 
Secondary Operations 





Feasability Of Producing 
Parts-Thin Sections 





Degree Of Parts Uniformity 





Choice Of Material 








Overall Production And } 
Design Advantages 


4 6 2 3 





This table is a guide for preliminary evaluation of those fabricating methods which are best suited to’ 


obtain the end requirements of economy of production and 


performance. Ratings are based on 


product 
parts produced with average requirements for shape tolerance and mechanical properties. One" is best. 
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automatic die casting of zinc alloy becomes. Un- 
doubtedly there is a lower size limit beyond which 
the process developed by GRC becomes impractical, 
but it has not yet been reached. With few exceptions, 
all the parts described here weigh less than one ten- 
thousandth of a pound, and they represent only a 
sample of the tiny parts produced or currently in 
production. 


Many tiny parts of simpler design have been pro- 
duced as one-piece zinc alloy die castings by merely 
changing the material specifications. A few examples 
are watch crowns and center posts, tiny hollow-end 
rivets, and precision pinions. 


Why Automatic Die Casting 


To predict whether automatic die casting is likely 
to be an advantageous production method for a 
specific part, the designer should evaluate the pro- 
duction and performance requirement peculiar to the 
part. The table of production process comparisons is 
helpful in such evaluations, although it must always 
be kept in mind that this table shows an order of 
preference which is generally true, and specific re- 
requirements may change that order. 


For example, it is generally true that automatically 
die cast zinc alloy parts can economically replace brass 
screw machine parts if production of the brass part 
involves a scrap loss of 50% or more. But where only 
2000 parts are to be produced, tooling cost will become 
a controlling factor and scrap loss a minor factor. 


ECONOMY PLUS PRECISION 


What is probably the smallest die casting ever made 
was produced by high speed automatic techniques. 
This is a wedge pin (figure 1) which fastens a watch 
hairspring into the eye of its center post. An elongated 
truncated cone with a rounded nose end, it has a 
length of 0.085 +0.002 in., a major diameter of 0.018 
in., and a minor diameter of 0.011 in. Both diameters 
are held to a tolerance of 0.0005 in. To make a pound 
of these wedge pins takes well over a quarter of a 
million pieces. 

Another watch part of comparable size — a stem 
bearing bracket (figure 2) — is made by the same 
process. Much larger than the wedge pin (it takes only 
12,000 brackets to make a pound), it is also more com- 
plex. Despite its tininess, this part has 19 principal 
dimensional specifications. Two of the side surfaces 
follow precise curves, the throat of the bearing must 
be accurate to half a thousandth, and even the project- 
ing rivet lug has a precisely-controlled depression. 
It is difficult to even tally up the number of opera- 
tions which would be required to make this part by 
machining, and it is certain that even a skilled crafts- 
man could not meet specifications consistently. Auto- 
matic die casting can produce this stem bearing 
bracket quickly, with negligible reject rates, and most 
important — economically. 
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Figure 1. Turned out in volume lots by Gries Reproducer’s spe- 
cial automatic equipment, these wedge pins are considered to be 
the smallest parts ever produced by die ane Used in a watch 
hairspring assembly, the major and minor diameters of these 
truncated conical parts are held to tolerances of 0.0005 inch. 
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Figure 2. Tiny stem bearing brackets (insert) for watches are 
produced accurately and economically by automatic die casting. 
The numerous dimensional specifications and close tolerances 
listed on the blueprint emphasize the flexibility of this fabrica- 
ting technique. 


Figure 3. Designed to meet stringent space requirements, minia- 
ture die cast shafts and bushings (insert) form the control center 
of these 75 variable resistors are shown in a teaspoon. Photo: Cen- 
tralab, Division of Globe-Union, Inc. 
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ELECTRONICS PARTS 


Now that many electronic units are being built 
on a scale approaching watchmaker's standards, it 
is not surprising to find tiny parts for a hearing aid 
volume control (figure 3) in about the same category 
as the watch parts described. Two such parts — a 
“shaft” and a bushing — have maximum dimensions 
of just under 9/64 and 1/8 in., respectively. The “shaft” 
(9500 parts per pound) is a button-like disc with a 
fastening lug on the bottom, a projecting tapered shaft 
on which the bushing rotates, and a stop lug to limit 
rotation. Equally complex, though even smaller (21,- 
000 parts per pound), the slotted bushing has a hex 
nut section and has an extension which engages the 
stop. Together, these two parts form the mechanical 
center of the volume control potentiometer. In addi- 
tion, the slot arrangement of the bushing carries and 
makes an electrical connection with a phospor-bronze 
slider arm which is the variable tap. 


Another electronics part, complex in shape, is a 
socket adapter (figure 4) for an unusual pin and 
socket-type connector. With a specified wall thickness 
of only 0.005 in. + 0.002-0.000 in., this little cylinder 
incorporates probably the thinnest major cross-section 
ever die cast. The adapter also has precise dimensions 
of length and inner diameter. For instance, one size 
has a total length of 0.169 in. and an outside diameter 
of 0.102 in. Well over 10,000 of them are required to 
make up a pound. 


STRENGTH FOR COMPLEX PARTS 


One of the giants among these small parts is the 
drive screw (figure 5) of an inexpensive mechanical 
pencil. A little over % in. long, it weighs 142 milligrams. 
A pound contains about 3200 parts. The major portion 
of the size and weight of these drive screws is taken 
up by a long thin rod which fits in the lead tube of 
the pencil and drives the lead forward when the screw 
is rotated. Since there is no room to waste inside a 
pencil, a single projection acts as the thread of the 
drive screw. Covering less than 90 degrees of arc of 
one turn, this tooth not only does the light duty of 
advancing or retracting the lead, it also must bear the 
whole load of the writer’s pressure. 

Although a little larger than the majority of tiny 
parts described in this article, the pencil drive screw 
requires the same precision, on the same miniscule 
scale. The complex shape in the region of the single 
thread portion of the part, for example, must be held 
to detailed dimensional specifications. Automatic die 
casting for this part was the only practical choice in 
view of the requirements of shape, precision, and the 
low selling price of the finished pencil. 


Figure 6. The two die castings which are the heart of the 
potentiometer shown in figure 3. 
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Figure 4. Tiny zinc socket adapters have a wall thickness of 
only 0.005 in. — probably the thinnest section ever die cast. 
Used in the Burndy Hyfen pin and socket assembly, these pre- 
cision units prevent over-size probing and help to maintain re- 
liable electrical conections. 


ae apes 
Figure 5. Scripto pencils incorporate die cast drive screws for 
rugged, low-cost sap ogee A single thread must withstand 
pressure exerted by the writer, and also advance and retract 


the lead. 
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operations 
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Want low-cost parts finishing? 
NOW—CHOOSE FROM 
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® DEBURRING 

® DESCALING 

® BURNISHING 

@® SURFACE REFINEMENT 
® CLEANING 
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: IT’S A FACT! With the seven (7) new 
: Atmco Vibratory Machines, you can 
: expect finishing time cycles 10 to 100 

times faster than with standard hor- 

izontal barrel finishing equipment. It’s 
a significant production break-through, made pos- 
sible by creating constant vibratory motion to 
activate the entire mass of media and parts in the 
finishing container, as compared to only 20% acti- 
vation with conventional barrel finishing methods. 
The uniform vibratory motion of the media in recessed 
areas, blind holes and small I.D. dimensions make 
it possible to obtain optimum results on a mul- 
titude of applicable parts with intricate configura- 


NEW PRODUCTS 


NEWS ABOUT 


ALMCO'S NEW PRODUCTS 


New Almco Album describes the latest 
in metal finishing hines, thod 
and media. Write today for free copy! 














New VT-72 Vibrasheen being un- 
loaded into optional hoist-pan. 
Note convenient height of controls. 


tions that can not be completely processed in 
standard horizontal barrel machines. 

What's more, this amazing metal finishing machine 
only requires 50% of the floor space that is taken 
up by any other machine of this type with a sim- 
ilar capacity. Time and motion is at the absolute 
minimum with all convenient operating conditions. 
Tub features. Holds a 21% cu. ft. load of parts and 
media. Equipped with vibrating mechanism adjust- 
able for impact range of from 600 to 2550 lbs.; has 
a vibration frequency of 3380 rpm with variable 
drive optional. Pivots through 180° arc. Lined with 
tough 34%” plastisol. Quick-acting cam-lock drain 
door facilitates flushing of tub. 


Investigate today, the ALMco Vibra-Sheen way! 


ALMCO 


Queen Products Division ¢ King-Seeley Corporation 


75 E. Main St. ¢ Albert Lea, Minnesota 
SALES AND ENGINEERING OFFICES: Chicago, Detroit, Los 
Angeles, Newark, New Haven, and Philadelphia 


IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchins, Herts, England 
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BLACK CHROMIUM PLATING 


BLACK CHROMIUM is hard, 
durable, and easy to apply. It gives 
decorative finishes, reflects light 
and heat, and has emissive prop- 
erties. 

Solvay Process Div. of Allied 
Chemical Corp. has developed an 
electroplating bath for direct plat- 
ing of black chromium onto any 
conductive material in standard 
electroplating equipment. 

The bath is basically chromic 
acid and a fluorine-bearing catalyst 
ion. The chromic acid concentra- 
tion should range from 200 to 300 
g/1; the fluorine ion from a chromic 
acid/fluorine ratio of 125:1 to 
4000:1. 


FLUORINE COMPOUNDS 


You can use different fluorine 
compounds to add the fluorine ion. 
For example, use these concentra- 
tions for a chromic acid solution 
of 200-300 g/1: 

Compound Concentration (g/1) 


Fluosilic acid ...... 0.125 to 0.50 
Fluoboric acid ...... 0.125 to 1.00 
Ammonium fluoride .0.125 to 1.00 

You can also use hydrofluoric 
acid and the fluorides, fluoborates, 
or fluosilicates of lithium, sodium, 
potassium, calcium, barium, and 
magnesium. For any of these, ad- 
just the fluorine ion concentration 
to the desired ratio. Make sure the 
fluorine compounds do not contain 
sulfate or chloride ions. 

Although you can deposit the 
chromium onto any conductive sur- 
face, you get best adhesion and 
most uniform black over nickel. 
So, for any other base metal, first 
apply a nickel strike. 

Bath and rinse water should be 
distilled, deionized, or catalyst- 
free. Keep bath temperature at 80° 
to 95°F. Best current density is be- 
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tween 125 and 450 asf. Use lead 
anodes and standard bright chromi- 
um plating equipment. Plating time 
varies with chromic acid and fluor- 
ide ion concentrations, bath tem- 
perature, and current density. Gen- 
erally, 1 to 5 minutes gives a hard, 
wear-resistant deposit. Increase 
time for thicker coatings. 


EASY TO CONTROL 


The process is easy to control. 
While it’s best to determine catalyst 
ion concentration by chemical 
analysis, you can check it with a 
Hull cell. Check chromic acid with 
a hydrometer. 

Because black chromium can be 


wet with water and oil, you can 
use it as a bearing surface. You can 
also apply supplemental films of 
oil, wax, or organic coatings. 

Table I lists the plating condi- 
tions for a number of test panels 
of different basis metal. With the 
exception of the nickel panels, all 
other metals were given a nickel 
strike before the black chromium 
was applied. Zinc can be black 
chromium plated as readily as any 
other basis metal if it is given a 
copper strike followed by a nickel 
strike before chromium plating. In 
all cases the chromium bath was 
free of catalyst ions other than 
SiF ¢. 





Example 
No. 


TABLE | 


Catalyst 


Current 


Basis Cro; 


Metal 





2 





Nickel 
Brass 
Brass 
Steel 
Steel 
Steel 
Brass 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 


g/L 


125 
250 
250 
250 
250 


Catalyst 


Concentra- 
tion g/L 


Density 
Time . asf. 





H.SiFe 
H.SiFe 
H.SiFs 
H.SiFe 
H,SiFe 
H.SiFe 
H.SiFe 
H2SiFe 
NH 
NH,F 
NH,F 
NH,F 
NH4«F 
NH,F 
NH,F 


0.25 in. 300 
0.125 
0.875 
0.25 
0.5 
1.0 
1.25 
0.125 
0.50 
0.125 
1.0 
1.0 
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COMPARISON PHOTOGRAPHS OF SMALL PARTS GREATLY ENLARGED TO SHOW RESULTS OF PRECISION BARREL FINISHING 


TINY SPECKS OF METAL fo super castings... 


Size is no problem for the Carbotrol 7 Process of 

Precision Barrel Finishing by Carborundum. Accurate, uniform 
finishes in micro-inch tolerances are now possible on a 

wide variety of sizes of metal parts. Proper selection of media, 
compounds and machines and the application of new 
techniques developed by Carborundum will assure you of the 
results you want at amazing savings. 


Select from the most complete line of harder, longer lasting, 
faster cutting abrasive media—nuggets, triangles, 

cylinders, etc., compounds, machines and handling equipment. 
Or, better yet, ask for on-the-job consultation on your 

parts finishing problems with factory-trained engineers. A staff 
of barrel finishing specialists and over 300 distributors 
strategically located from coast to coast are ready to assist you. 
For a complete, unbiased national service...count on 


CARBORUNDUM 


free catalog available... Electro Minerals Division, Dept. PM 83-09 
The Carborundum Company, Niagara Falls, New York 


Please send me your new booklet. “Carbotrol 7 Process of Precision Barrel Finishing.” 
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STOP 
CORROSION 
ON 
MAGNESIUM 


FIG. 1—CLEAR ANODIZE was applied to left die cast _— Both panels 


received coats of clear baked enamel. The test results o 


a 20% salt spray, 


applied for 510 hours, are evident. Left panel shows little filiform or 
“worm-tracking” type of corrosion. 


By P. F. GEORGE 


The Dow Metal Products Company—Midland, Michigan 


EIGHT RECENT DEVELOPMENTS in protec- 
tive magnesium finishes are discussed in this article 
and will help keep you on top of the field. Procedure 
details are minimized. Emphasis is on remarks as to 
properties of new finishes, and their effects on the 
various markets. This up-dating is necessary because 
of the many new magnesium alloy finishes introduced 
every year. 

Some of the eight items are not new. In this report 
only the latest progress is discussed. 
ELECTROLESS NICKEL 

As was first reported to the Magnesium Association 
in April, 1958 by H. K. DeLong, electroless nickel is 
a process for plating nickel directly onto magnesium 
without electrical current. 

Greatest advantage is that electroless nickel coating 
plates uniformily over all surfaces of complicated 
shapes such as recesses, cracks, porosity, drilled 
holes, and bottom of threads inside tubes. 

Electroless nickel has many advantages. Its hard- 
ness and abrasive resistance can be made similar to 
chrome plate. It requires less set-up, takes less tech- 
nical know-how to operate, plates over inserts and dis- 
similar metal assemblies, and recently has been found 
to improve the fatigue strength of magnesium alloys. 
PORCELAIN ENAMELING 

Two porcelain enamels have been used successfully 
on the aluminum alloys. The enamels are (1) duPont 
(lead oxide type) and (2) 3M (lithium phosphate 
type ). Firing temperature of each is just below 1000°F. 
which makes it possible to use them on most mag- 
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nesium alloys. It does not include low melting phase 
alloys such as AZ63, AZ91 and AZ92. Pretreatment to 
assure good adhesion has been worked out for most 
of the alloys, such as wrought alloys AZ31, KH31, and 
HM21, and the cast alloys EK30, EZ33, ZE41, and 
HK31. 

Adhesion and resistance to impact values are equal 
to standard coatings on 61S aluminum. 

Tests on the duPont enameled magnesium coatings 
show excellent corrosion protection. A 500-hour salt 
spray on panes with bare edges showed little edge 
corrosion. There was no noticeable spalling or under- 
cutting due to corrosion at the edges. Atmospheric 
tests both in industrial and rural exposure have shown 
no corrosion in the first six months of exposure. 

Lithium phosphate enamel, because of its non-toxic 
properties, is applied to cooking utensils. Tests with a 
magnesium griddle show that the coating will stand 
repeated heating and cooling of cooking and washing 
in automatic dish washers. 

The coatings are not now used in production. They 
are expected to be used on high temperature engine 
parts, signs, heating panels and cooking ware. 
CLEAR ANODITZE (See fig. 1) 

Two modifications have been made in the Dow 17 
anodizing treatment. These are the clear anodize 
and the anodize impregnation process. 

A clear anodize requires only 40 volts for a very 
short time. Result is a thin transparent coating in con- 
trast to the green opaque deposits of the standard 
Dow 17 procedure. 
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FIG. 2—TEST RESULTS show ef- 
fectiveness of tin plating. A mag- 
nesium plate was preheated to 
600°F. Various platings listed were 
applied to fasteners. Far right 


screws are bare steel. After 200 
late 
Ret). 


hours in salt spray, the tin 
showed best (third from 





A clear baked enamel is then applied. It becomes 
an attractive finish similar in appearance to the wire 
brushed or clear anodized aluminum. Some surface 
preparation is generally required, especially on cast- 
ings. It is possible to get either a high or low luster 
appearance, Color variety is possible through use of 
tinted or dyed clear enamels. 

For future commercial application, the process 
could well be used instead of an electroplate. Costs 
would be lower, corrosion protection higher. 

The clear enamel finish has been used commercially 
on a die-cast tape recorder reel. After two years, it 
had a good metallic appearance and still maintained 
good corrosion protection. Figure 1 shows pictorially 
how well the worm-tracking corrosion effects are 
eliminated. 

DOW 17 ANODIZE IMPREGNATION PROCESS 

The Dow 17 process combines the sealing of cast- 
ings’ porous areas with the formation of a protective 
paint base. A dwell period at the end voltage of the 
standard Dow 17 process (either the light or heavy 
coating ) completely seals porosity so it will withstand 
air or water pressure of 40-lbs. or more. 

Advantage of the process: (1) impregnation and 
coating are both done at once, and (2) impregnation 
will stand high temperature, high humidity, hot engine 
oil, gasoline, kerosene, etc. 

FERRIC NITRATE BRIGHT PICKEL 

This new treatment (Ferric Nitrate Pickel) will 
bright pickle both cast and wrought magnesium alloys. 
It replaces Dow 15 and Dow 16 bright pickles. Ad- 
vantages are, (1) lower cost, requires less replenishing, 
(2) less apt to stain in rinsing, and (3) is an all- 
purpose pickle for all alloys. 

The treatment leaves a bright surface, also a thin 
chromate film that offers good shelf life and provides 
a good base for clear baked enamels — still prevents 
the “worm tracking” type of corrosion under the clear 
enamel. 

It’s a natural for ladders, clothes reels, furniture or 
other uses where wrought magnesium is left unpaint- 
ed or covered with a clear enamel. 
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TIN PLATED FASTENERS 

Progress has been made in the protection of mag- 
nesium in galvanic couples. In general, corrosion prob- 
lems with magnesium come from galvanic couples 
especially if an assembly with dissimilar metals has 
to pass a salt spray test. 

Corrosion compatibility of various dissimilar metals 
can be lined-up as follows: worst offenders are steel, 
stainless steel, monel, the aluminum alloys containing 
copper, titanium, nickel, copper and brass. All are 
considered non-compatible with magnesium. More 
compatible are zinc, cadmium and tin. Magnesium 
with aluminum alloys 6061, 5052 and 5056 are almost 
compatible. 

In magnesium assemblies, cadmium plated fasten- 
ers have been considered the best. Tin has been found 
to be more compatible than either cadmium or zinc. 
Only a 0.00025-inch tin plating is required and it does 
not corrode or rub off as fast as cadmium, leaving 
bare iron. Figure 2 compares corrosion compatibility 
of cadmium, tin and zine plating, also bare steel, with 
magnesium. 

NEW ORGANO-TIN INHIBITOR 

By adding an organo-tin compound (which replaces 
zinc chromate) to paint primer, galvanic corrosion of 
magnesium coupled to a dissimilar metal is inhibited. 
Best tin compound so far is tributyltin oxide. It has 
a slight water solubility. If corrosion starts, the cathode 
of the cell is automatically plated with tin. This in- 
hibitor is much more effective on galvanic couples in 
salt water than chromates. 

For instance, if 15% tributyltin oxide is added to 
Unichrome AP10 clear primer without the chromate 
and compared with the regular AP10 primer with 
zinc chromate, the results are quite startling. Figure 
3 shows very little corrosion even on scribed areas 
where 15% TBTO is used. 

COMPATIBLE ALUMINUM ALLOYS 

More effort has been placed on the study of cor- 
rosion compatible aluminum alloys, as was empha- 
sized by the report Dr. J. L. Nichols presented at the 
April, 1958 Magnesium Association Meeting. The re- 
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_1, 15% TBTO IN AP1O CLEAR AND SCRIBED | 


FIG. 3—DEFINITE RESULTS 
were obvious when the new organo 
tin inhibitor was applied. Tin, cad- 
mium and bare steel fasteners were 
used in both plates. An overall 
coat of APIO primer was applied 
and fasteners were scribed. Dif- 
ference was that on the left plate 
a 15% tributyltin oxide inhibitor 
was used, the right plate, zinc chro- 
mate, Tin plate showed best results 
in both instances. There was con- 
siderably less corrosion on the 15% 
TBTO plate after 200 hours in salt 


spray. 0005" TIN 
= PLATED 


port showed the effects of iron in aluminum and its 
alloys when galvanically coupled to magnesium. 

Figure 4 illustrates what effect the addition of mag- 
nesium has on aluminum alloy that contains iron. 
As greater quantities of magnesium are added, the 
harmful effects of the iron are lessened. 

From the curves in Figure 4, it seems that 5056 
aluminum will tolerate the most iron, and is the most 
compatible with magnesium. Experience shows this 
to be true. However, with the rapid increase in the 
use of new high temperature magnesium alloys (HK31 
and HM21), it was necessary to find the effect on 5056 
aluminum alloy heated to high temperatures. 

To find the effect, a test was made using four rivets 
heated to various temperatures. The rivets were: 


Rivet Type of Al 


un 
o 


ed 
° 


FIG. 4—GALVANIC COMPATIBIL- 
ITY TOWARD AZ31 ALLOY OF Al 
ALLOYS CONTAINING Mg and Fe. 
With iron present in aluminum, cor- 
rosion increased rapidly as is seen by 
the line marked 0% Mg. Increase of 
magnesium to the aluminum alloy de- 
creases corrosion. Magnesium counter- 
acts the harmful effects of iron. 


CORROSION RATE OF EXPOSED 
AZ3i ALLOY (Mg/SQCM/DAY) 
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Sets of these four types were riveted on HM21 
alloy. A 200 hour salt spray was applied first, then 
the heat tests. 

Good compatibility of both 4.3% and 5.2% Mg rivets 
of 99.99% aluminum was shown up to 800°F. At tem- 
peratures between 300°F. and 400°F. the 99.90% alu- 
minum rivets proved non-compatible in both 5.2- and 
4.3- Mg. content rivets. 

Test results point out the necessity for using a high 
purity 5056 aluminum rivet with magnesium alloys 
when the assembly is going to be subjected to the 
300°F. — 400°F. temperatures. For the 99.99% alu- 
minum rivets, non-compatibility was not visible above 
500°F. and below 200°F. 


TO SUMMARIZE -— the eight items listed and de- 
scribed are only a cross section of the advancements 
made recently in the corrosion protection of mag- 
nesium. It is easy to see that the work in this field is 
probably progressing as rapidly as at any time in the 
history of magnesium. 
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INDUSTRY NEWS (continued ) 


NEW SHELL MOLD FOUNDRY 


T. B. Wood’s Sons Company, 
Chambersburg, Pa., has completed 
a new shell-mold foundry to sup- 
plement existing facilities. 

Advantages of the shell-molding 
process, say company executives, 
are closer tolerances and smoother 


finish than standard castings as 
well as higher production. Toler- 
ances can be held to 0.002 to 0.005 
in. per in. of casting diameter. 
Machining is often eliminated. 

As examples of the savings ef- 
fected, formerly 3/32 in. of metal 


was machined from the base of 
housings for ball-bearing pillow 
blocks. Today there is only 1/32 
in. to grind off, a saving of time 
and material. A 5-in. diameter 
sheave, formerly cast in a green- 
sand mold, is now cast in a shell 
mold. The saving is 2% Ib of metal. 

Up to eight castings can be 
made in each shell. Individual 
castings range in weight from 1 to 
45 pounds. 

The equipment includes two 
fully automatic shell-molding ma- 
chines. Dry sand of AFS fineness 
110 is mixed with a thermosetting 
phenolformaldehyde binder. The 
shell-forming material is allowed 
to fall upon cast-iron patterns 
heated to 450 F. At this tempera- 
ture the binder becomes plastic 
and allows a coherent sand shell 
to be built up around the metal 
pattern or patterns. This shell is 








New BERYLLIUM COPPER TIPS 
By MARTIN, WILL . 


Increase Sleeve Life up to 50% 

Cost - per shot-less than steel 

Cut Cycle Cost and Down Time 

Wear Longer by Self-Peening 

Save Money thru Re-Machining 

Prove Themselves — Let us send you 
a Quantity Quotation. 


2234 WEST WALNUT STREET e CHICAGO 12, ILL. 
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then baked until the plastic has set. 
TIME 
WORK 


SAVE: 2t.. 


on your aluminum alloy 
casting operations with the 


Slahb NUTOCAST 


Automatic Permanent Mold 
Casting Machine 


® PORTABLE... 
Both machines can 
be moved as a unit 
to different furnaces 
for casting different 
alloys. 


® FAST .. . Avto- 
matic Timer elimi- 
nates human error 
Dies easily inter- 
changed. Dies need 
less maintenance of 
refractory coating. 


® ACCURATE ... Timer has 3-second 
graduations from 0 to 5 minutes; counter re- 
cords cycles to 9,999; jog buttons for “inching” 
mold in either direction. 


We can adapt your molds to the 
AUTOCAST, or make new dies to 
your specifications. 


Send for our technical brochure. 


STAHL SPECIALTY CO. 


KINGSVILLE, MISSOURI 
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Ejector pins push the shell from 
the patterns, and the shell is 
broken into two halves. These must 
be “glued” together. A measured 
amount of binder is applied to one 
of the shell halves through a 
specially machined template. The 
residual heat of the shell halves 
sets the binder. Close parting-line 
tolerances are maintained by com- 
pressing the shell halves while the 
“glue” is setting. 

The molds are stored on edge in 
racks for transfer to pouring boxes. 
These travel around the room on 
an oval conveyor. A bed of gravel 
is deposited in the box to support 
the molds, which are then covered 
with gravel. Three to five molds 
can be packed in each pouring 
box. The gravel is fed from an 
overhead bin by a vibratory feeder. 

The shell foundry was located 
adjacent to the cupola furnaces, 
minimizing heat loss in molten 
metal transfer and allowing fre- 
quent pourings. The metal is 
poured at a temperature of 2,600°F 
to 2,700°F. After pouring, the molds 
are allowed to cool on the conveyor 
before being transferred to shake- 
out. A mechanism inverts the pour- 
ing box with a section of the con- 
veyor track. Castings and mold 
“butts” are separated from gravel 
and burnt sand on the screen deck 
of an oscillating conveyor. The 
castings are placed in skid boxes 
for transfer to the cleaning room. 
The gravel and burnt sand ascend 
on a bucket elevator to an air sep- 
arator, the gravel being re-used 
and the burnt sand discarded. The 
plant is fully mechanized. 


CHROMALLOY CORP. 
APPOINTS RESEARCH 
DIRECTOR 


Dr. Herman Blumenthal has 
joined Chromalloy Corporation, 
White Plains, N.Y. as research di- 
rector of the Chromalloy Division. 
He had been chief chemist and 
project leader for American Elec- 
tro Metal Division of Firth-Sterling, 
Inc. for almost fifteen years. Dr. 
Blumenthal’s first project will be 
to improve chromallizing tech- 
niques at temperatures above 3000 
F. He will concentrate on perfect- 
ing a process for chromallizing 
columbium and its alloys which the 
company expects to be as good as 
its W-2 process, now being used 
successfully for molybdenum. 
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GABOR BECOMES 
CHIEF ENGINEER 


Charles D. Gabor has recently 
been appointed chief engineer of 
Harbison-Walker Refractories 
Company, Pittsburgh, Pa. 

Gabor has been associated with 
Harbison-Walker since 1941. He 
has served as a draftsman in the 
engineering department, in gen- 
eral engineering work, and as a 
project engineer. In 1957, he was 
appointed assistant chief engineer. 


SMITH HEADS THE CANADA 
METAL CO., LTD. 

National Lead Company has an- 
nounced the election of Carleton 
Smith as president of The Canada 
Metal Company, Ltd., a National 
Lead Company subsidiary. Mr. 
Smith succeeds James A. Taylor 


who has retired after forty-seven 
years of service. 

Mr. Smith joined Canada Metal 
in 1933 at the Montreal plant. 
In 1945 he was named assistant 
manager and in 1948 manager of 
the Montreal operations. Mr. Smith 
was appointed general manager of 
The Canada Metal Company, Ltd. 
in 1955. 

The Canada Metal Company, 
Ltd. manufactures fabricated lead 
products; lead oxides; lead and 
zine alloys; die castings in alumi- 
num, brass, magnesium and zinc; 
brass forgings and other brass and 
bronze products. The principal 
manufacturing operations of the 
company are at Toronto, Montreal, 
Winnepeg, Calgary and Vancouver. 
General offices are in Toronto. 
more industry news, page 82 





Two-Head Machine shown . . . any number 
of heads, and length of conveyor, can be 
supplied to suit your job. 


REVERSING 


st XTRUSION 


FINISHER 


fer LOW COST, VOLUME PRODUCTION 
FINISHING OF EXTRUSIONS, 
TRIM AND MOULDINGS 


The Hammond Reversing Ex- 
trusion Finisher is the modern 
method for finishing extrusions, 

trim, and mouldings. 
Production is increased . . . uniform 
finishing is assured . . . labor costs will be 
reduced, when hand operated machines and 


theds are replaced with this modern finisher. 





SEND SAMPLES and we will show you how much you 
can speed up production and cut costs. 


x 


" KALAMAZOO, MICHIGAN 
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To get the most economical spray washing 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 SERVICE MEN » OVER 160 MATERIALS 


Oakite ROOM-TEMP cleaner 
cuts solution heating costs 


That’s right! Oakite Room-Temp cleaner gives good clean- 
ing results at 70° to 100°F.—the temperature range you find 
in most indusirial cleaning areas. This cleaning efficiency 
can save you money on steam normally required for heating 
of cleaning solutions. 

Designed primarily for spray-wash machines, Room-Temp 
cleaner is non-foaming . . . good for steel, iron, brass, alumi- 
num ...has no odor... requires no ventilation. 

Room-Temp cleaner provides top rust protection for in- 
process parts, too. It dries to a thin film that stops corrosion 
from attacking iron and steel for more than 300 hours at 
90% humidity, 100°F. 

ASK THE OAKITE MAN to tell you more... or to help 
you choose from the complete Oakite line a spray-washing 
material that offers most economy for the parts you're 
processing. Or, write for application data sheet B-6972. 
Oakite Products, Inc., 34E Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


Est. 1909 >— 
ryears’ leadership in industrial cleaning 
Circle No. 54 on Reader Service Card 





LETTERS 


continued from page 21 


ABOUT PLYCAST 


Following the requested infor- 
mation—J.J.P., Jan., 1960, page 24, 
PMM—on the PLYCAST Invest- 
ment Casting Process, we can in- 
form you, if this is of any interest 
to the correspondent involved, that 
the Plycast process is now used 
in Western Europe by the follow- 
ing firms: Deutsche Edelstahlwerke 
Aktiengesellschaft (D.E.W.), 
Deutscher Spinnereimaschinenbau 
Ingolstadt, GM Pffaf, Af, Aktie- 
bolaget Kanthal, Microfusione 
Italiana, and Ideal Casements 
(Reading) Ltd., who are licensed 
there of and that American pat- 
ents covering the technique have 
been accepted by the Patent Of- 
fice.—Nicolas Herzmark, Paris, 
France. 


ANODIZING DIE CASTINGS 


Do you know of any die caster 
or manufacturer of die castable 
aluminum who has an alloy suit- 
able for anodizing without discolor- 
ing or not being uniform as to fin- 
ish.—D.D.H. 


Some die casters have had good 
luck die casting very high purity 
aluminum using vacuum die cast- 
ing techniques. Also some of the 
primary producers of aluminum 
are carrying on research to develop 
a good die castable and anodizable 


alloy.—Ed. 


PLASTER MOLD CASTINGS 


We are evaluating the potential 
of plaster mold casting. We would 
appreciate any information, i.e. re- 
prints, publications, new sources of 
information, etc., you could submit 
to us about this subject. 


Your magazine has been an in- 
valuable aid to our engineering de- 
partment. We appreciate any assist- 
ance you can give us on this proj- 
ect.—L.W.T. 


There are two general sources of 
information other than PRECI- 
SION METAL MOLDING. These 
are the literature sent out by the 
companies who make the castings 
and the U. S. Gypsum Co., Chica- 
go.—Ed. 
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THOSE OLD DIES ARE GOOD 


TWENTY FIVE YEARS AGO, The 
Newton-New Haven Co. sold a 
customer on zinc die castings. 
What's more they are still making 
zine die castings for the same cus- 
tomer and on some parts are using 
the original dies made a quarter 


century ago. That may come close 
to a record. 

What are the parts? The Feeler 
Bed and Slide for the control 
mechanism on a textile loom. 

The original design of the parts 
called for machined gray cast iron. 


They were heavy, expensive, and 
generally unsatisfactory. With the 
die cast parts much of the machine 
work was eliminated. Surface fin- 
ish, as cast, was good (far better 
than could ever be gotten with cast 
iron) and dimensional integrity so 
good that only minor machining 
such as drilling and tapping had 
to be done. Even the dove-tail 
channels were cast to finished size. 

Naturally, there was a major 
cost reduction. Today, the saving 
is even more impressive. In spite 
of the increase in cost of raw ma- 
terials, the reduction in labor 
charges is so much greater that a 
change back to an iron sand cast- 
ing is unthinkable. 

Of course there are not many 
parts where the design stays the 
same for so long. But where it does, 
the permanent tooling of the die 
casting process plus the reduction 
in machining and surface finishing 
will show manufacturing savings 
year after year. 

Also, a die casting die is not 
necessarily obsolete because of a 
design change. Many minor changes 
can be incorporated in the old die. 





For Guaranteed Quality 


LOOK TO THE DIAMOND OF THE INDUSTRY 


Additional Departments 
SHOPS 
@ Pottern @ Machine e Die 
FACILITIES 


@ X-Ray @ Laborotory 
@ Heot Treat @ Wheelabrator 


‘t 
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WNON-FERROUS CASTINGS: Sand, Permanent Mold, Die and Structural Fiberglas 


Complete Pattern & X-ray Facilities 
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S NEW PRODUCTS AND DEVELOPMENTS 


Qualified readers can get complete details on these products. Use the 
Reader Service Cards. You'll find them facing page 98 of this issue 


PROCESSES 


4 Die Casting — ALBANY-CHICAGO Co. — 4-page bro- 
chure shows the advantages of having one firm 
to do both zinc die casting and plating. 

67 Sinterings — NEW JERSEY ZINC Co. — Technical 
booklet on pressed brass and nickel silver sinter- 
ings gives design suggestions, commercial toler- 
ances, cost factors, alloy compositions, properties. 

145 Castings — ALLOY CASTING INSTITUTE — Table lists 
standard designations and chemical composition 
ranges for heat and corrosion resistant castings. 

146 Shell-Mold Castings — WESTINGHOUSE ELECTRIC 

corp. — 8-page technical booklet shows proce- 
dures for the shell-mold casting process, includes 
design and alloy selection data. 
Castings & Extrusions — DOW METAL PRODUCTS CO. 
— 12-page brochure describes services and facili- 
ties for extruding and casting, includes data on 
alloy compositions and properties. 


MATERIALS & EQUIPMENT 


Melting Billets — pre1rus sTEEL Corp. — Technical 
data on melting billets. A range of alloys is 
available. 

Metal Powders — METAL POWDER PRODUCERS 
assoc. — 46-page technical booklet lists by grades 
and types the commercially available metal 
powders. 

Hardness — Strength Relations — BaBCOCK & 
wiLcox co. — Chart relates the tensile strength 
of steel to its hardness by the various testing 
systems. ; 

Hydrogen Atmosphere Furnace — LINDBERG ENGI- 
NEERING CO. — Engineering data on a full muffle, 
hydrogen atmosphere, hand pusher furnace. 
Electrical Insulator — MELPAR, INC. — Technical 
literature on a rigid, light weight, foamed di- 
electric material that is also an excellent thermal 
insulator. 

Stainless Steels — VANADIUM CORP. OF AMERICA — 
Brochure traces the development of stainless 
steels from 1797. 

Thermocouple Protecting Tube — MILLEs EQUIP- 
MENT & SUPPLY — Technical literature on an al- 
loyed iron, thermocouple protecting tube. 
Standard Die Unit — pETROIT MOLD ENGINEERING 
— 6-page technical booklet on standard unit dies 
for zinc and aluminum die casting. 
Thermocouples — cLaup s. GoRDON co. — Litera- 
ture on a line of alloy-sheathed, ceramic insulated 
thermocouples. 

Magnetic Castings — WESTINGHOUSE ELECTRIC 
corp. — 4-page technical brochure lists alloys 
suitable for magnetic castings, tells how to choose 
them. 


160 Tracer Mill — FAMCO MACHINE Co. — 8-page cata- 
log describes a line of automatic and manual 
hydraulic tracer mills. 

161 Combustion Tube Furnaces — HEVI-DUTY ELECTRIC 
co. — 6-page brochure gives engineering data on 
a line of combustion tube furnaces. 

162 Tool & Die — Too. & Die INSTITUTE — Directory 
shows most of the tool and die facilities avail- 
able in the Chicago area. 

163 Refractory Materials — REFRACTORY PRODUCTS CO. 
— Brochure describes a line of tap hole plug cones, 
tubes, sleeves, and other refractory materials. 

164 Stainless Steel Filters — MICRO METALLIC Div. — 
8-page booklet gives flow rates, particle size re- 
moval and other engineering data for porous 
stainless steel filters. 

Melting Power Unit — INDUCTOTHERM CORP. — 
Technical data on a self-contained power unit 
for high-frequency induction melting, includes a 
table of melting performance for various metals. 
Machine Lubricant — ALPHA-MOLYKOTE CORP. — 
4-page bulletin describes a lubricant which re- 
duces galling, seizing and metal pickup in high 
pressure and temperature applications. 

Metal Facilities — wrEsTINGHOUSE METALS PLANT 
— 20-page brochure shows the research, design 
and production services available. 

Aluminum Bar Stock — HARVEY ALUMINUM — 8- 
page booklet lists round and hexagonal hollow 
aluminum rod and bar stock available, includes 
mechanical properties, tolerances and _ specifica- 
tions. 

169 Cutting & Grinding — ENGELHARD INDUSTRIES, INC. 
— Technical periodical, “Diamond Data”, discus- 
ses the application of diamonds for cutting and 
grinding. 

170 Diffusion Furnace — LINDBERG ENGINEERING CO. — 
Technical data on gaseous and solid diffusion 
furnaces. 

171 Epoxy Repair Compound — pevcon corp. — Tech- 
nical data on low cost epoxy tooling and repair 
compounds. 

172 Dry Film Lubricant — poLy cuem, 1Nc. — 4-page 
brochure shows technical data and uses for a new 
moly base, bonded, dry film lubricant. 

173 Immersion Thermocouple — ENGELHARD INDUS- 
TRIES, INC. — Data on an expendable immersion 
thermocouple for measuring molten metal tem- 
peratures. 

174 Impact Tester — TESTING MACHINES, INC. — Bro- 
chure describes a motorized machine for Izod, 
Charpy and tension impact testing of metals. 

175 Aluminum Alloys — OLIN MATHIESON CHEMICAL 
corp. — 24-page booklet describes the physical 
properties, fabrication characteristics and cost 
factors of various extrusion and casting alloys. 

continued on page 79 ; 
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PIN MOUNT 


8 per frame 


INNER STRUT 
7 per frame 




















OUTER STRUT 


7 per frame 


Fence 3 
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TRUNNION MOUNT 
3 per frame 


MONO-SHELL castings of A-286 Part drawings by Misco, evaluated on-the-spot by General Electric, permitted ex- 
pedited tooling, production to meet required metallurgical quality, and delivery 
Alloy, poured hy DOUBLE-V System, of castings in record time. These four castings are a vital part of the Turbine 
MEET GENERAL ELECTRIC'S Frame of the J79 Engine, which powers the Navy Grumman F11F-1F, USAF Con- 
vair B-58, USAF Lockhced F-104, Navy North American A3J, Navy McDonnell 
REQUIREMENTS for the J79 F4H, and the CJ-805 Engine which is a commercial version of the J79 design for 


powering the Convair 880 Send us your inquiries, details of your require- 


Engine’s Ruggedized Turbine Frame! ments, or parts for quotation. 





. a - . * 
Sto ST itstd Mista HMnyfieniyy 
Plants in Address inquiries to 
WHITEHALL, MICHIGAN 122 Gibbs Street 
MUSKEGON, MICHIGAN WHITEHALL, MICHIGAN 


TWinoaks 3-1515 
MONO-SHELL Sales Offices in Principal Cities 
Nee PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 
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give long, hard service 
... increase heat efficiency 


1300-Ib. capacity — 
in just 36 sq. ft. of floor space! 


REVERB-O-MELTER, reverboratory aluminum 
melting furnace, available in either stationary or 
tilting types, gas-fired. Separate charging and 
ladling buckets allow simultaneous operations, 
built-in access door for fluxing and puddling. Used 
for die casting, permanent mold casting, conveyor- 
ized production of small sand castings. 


Tangential firing — 
no crucible hot spots! 


Rugged crucible 

and pot type, sta- 

tionary melting fur- 

nace, for melting 

at temperatures up to 2200° F. in graphite cruci- 
bles. Gas or oil fired; adaptable to manual or auto- 
motive temperature control as well as flame safety 
equipment. For melting non-ferrous metals: cop- 
per, brass, bronze, gold, silver, etc. 


DFC produces a complete line of industrial furnaces 
designed for simplicity, durability and efficiency. 


Denver Fire Clay Company 


3033 BLAKE STREET DENVER 17, COLORADO 
Please send further information on the following furnaces: 


Forge Furnaces Melting Furnaces Special Furnaces 
Laboratory and 


Testing Furnaces 


Assay Furnaces Heat Treating 


Furnaces 


Name 
Company....... 


Address: 
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the Long-Life of 
Light Metal Die Castings 
in Power and Hand Mowers 


More and more manufac- 
turers of hand operated 
and power driven, rotary 
and reel-type, Lawn Mow- 
ers are using components, 
such as shown in the 
photograph, of die cast 
aluminum and magnesium. These applications of alumi- 
num and magnesium die cast parts have proved themselves 
through years of operating experiences. For example: 
one die cast gear, such as shown in the upper right hand 
corner, has been used continuously for 10 years. During 
that time 1,500,000 lawn mowers have been equipped 
with these gears . . . surely proof of long-life and satis- 
faction to both the manufacturer and ultimate consumer. 


Important production cost savings are effected also through 
the minimizing or virtual elimination of machining oper- 
ations, plus the providing of smooth surfaces and design 
flexibility. Too, shipping costs are reduced due to the 
lighter weight of these aluminum or magnesium die cast 
parts. In addition to the gear referred to, the illustration 
above also includes: wheels, gears, gear housings, shaft 
housings, brackets, spacers, frames, cutter bar supports, etc. 


Let’s Talk It Over... 

LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs . . . the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 
also available. 


7 ee i 
LITEMETAL DICAST Inc. 


A SUBSIDIARY OF HAYES INDUSTRIES 
1925 WILDWOOD AVE. - JACKSON, MICHIGAN 
PLANT AND. EXECUTIVE OFFICES 
Circle No. 36 on Reader Service Card 
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USEFUL LITERATURE continued from page 76 


176 Structural Aluminum — REYNOLDS METALS CO. — 
24-page booklet gives specifications on ware- 
housed structural aluminum stock. 

177 Melting Furnaces — HEVI-DUTY ELECTRICAL FUR- 
NACE CO. — 12-page booklet gives specifications on 
a complete line of non-ferrous metal melting 
furnaces. 

88 Laboratory Services — METAL CONTROL LABORA- 
Tories — 18-page facilities brochure — describes 
the metallurgical engineering and laboratory serv- 
ices available. 


FINISHING 


185 Tapping & Drilling — Errco TOOL & MACHINE ©O. 
— 6-page catalog gives specifications on a line 
of units which convert any drill press to multiple 
drilling and tapping machines. 

186 Work Holding Machine — HAMMOND MACHINERY 
BUILDERS — Bulletin describes a machine for hold- 
ing odd shaped parts being buffed or polished. 

187 Screen Separator — RAMPE MFG. Co. — Informa- 
tion on an automatic, variable speed screen sepa- 
rator with interchangeable screens. 

188 Infrared Ovens — rostoria corp. — 8-page book- 
let on infrared ovens and components for metal 
processing, shows typical installations. 

189 Welding Aluminum — ALI-STATE WELDING ALLOYS 
co. — 40-page technical manual on the welding, 
brazing and soldering of aluminum, includes 
government specifications. 

190 Anodizing — KAISER ALUMINUM — Information on 
the KALCOLOR process for anodizing aluminum 
extrusions by alloying elements within the metal. 

192 Barrel Finishing — Norton co. — Information on 
bonded shapes for the barrel finishing of hard-to- 
reach areas of intricate parts. 

193 Painting Masks — CONFORMING MATRIX CORP. — 
Literature on extremely large magnetized masks 
for spray painting. 

194 Ultrasonic Cleaner — BRANSON ULTRASONIC CORP. 
— Information on a transistorized, self-contained 
unit for ultrasonic cleaning intricate small parts. 

195 Buff — scHAFFNER MFG. Co. — Literature on a buff 
for achieving smooth, scratch free surfaces on 
ferrous and non-ferrous metals. 

196 Drill Press Feeds — BecKETT-HARCUM co. — In- 
formation on a geared head, air powered drill 
press feed. 

197 Finishing Machine — RocKWELL Mrc. co. — Data 
on a combination belt and disc finishing machine 
capable of performing nearly all shop finishing 
operations. 

198 Aluminum Tinning — ALLIED RESEARCH PRODUCTS, 
Inc. — Literature on a new process for the immer- 
sion tinning of aluminum parts. 

199 Washing & Phosphatizing Units — Ramco EQUIP- 
MENT CORP. — Bulletin describes monorail and 
other types of conveyorized, standardized, stage- 
by-stage power spray washing and phosphatizing 


units. 
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So you need a metallurgist... 


what's your problem? 
FATIGUE ? 


AXIAL TENSION FATIGUE 


y 
, 


~ 


ROTATING BEAM FATIGUE 


FLEXURE FATIGUE 


Fatigue testing is one of our specialties. 


Without obligation, send for our brochure and price lists 
covering complete metal testing and research services. If 
your problem involves chemi- 

cal composition, physical-me- 

chanical properties or metal- 

lurgical requirements. 


Call: LUdlow 8-416] 


»\/PS METAL CONTROL 
QE, LABORATORIES 


\ A 
QS INCORPORATED 


\\\ 


Dotas €. SLAUSON AVENUE 
‘. | HUNTINGTON PARK,-CALIF. 


teed Sis ZZ 
The leading Metatiaegical Labbratori¢s On the Pacific Coast 
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KELVINATOR 


Weashers‘and Dryers 


od 


RANSBURG NO. 2 PROCESS 


Kelvinator Division of American Motors switched from 
hand spray to RANsBuRG No. 2 Process Electro-Spray to meet 
increased production schedules . . . improve the quality of the 
finish . . . and lower finishing costs. 


SAVINGS EXCEEDED EXPECTATIONS 


Demonstration tests in the Ransburg labs indicated sub- 
stantial savings in finishing costs, but in actual production, 
SAVINGS ARE EVEN GREATER than estimated. That’s why Kel- 
vinator is now considering RANSBURG Electrostatic Spray Paint- 
ing for other products of their ‘“‘white goods’’ line: Refrigerators 
... Home Freezers . . . Ice Cream Cabinets . . . Electric Ranges, 
as well as some components. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


Want to know how Ransburg No. 2 Process can improve the quality of 
YOUR painted products, and at the same time, cut YOUR paint and labor 
costs ? Write for our No. 2 Process brochure. Or, if your production doesn't 
justify automatic painting, let us tell you about the new No. 2 Process 
Electrostatic Hand Gun which can be used 


in either conveyorized, or non-conveyorized 
painting. 


re 


RANSBURG 


Electro-Coating Corp. 


Box-23122, Indianapolis 23, Indiana 
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NEW PRODUCTS 


continued from page 12 


REMOVES ALUMINUM OXIDE 

CHEMCLEAN PRODUCTS — Ox-Off 
#536 removes oxide, scale and heat 
discoloration from aluminum in one 
step. It is used to clear aluminum 
before welding, to remove dis- 
coloration after welding, soldering 
or heat treatment, and to level off 
minor scratches. 
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BRIGHT NICKEL COATING 
HANSON-VAN WINKLE-MUNNING 
co. — Superlume a new process for 
producing a bright, smooth nickel 
coating has been developed. The 
process is said to yield deposits 
which are exceptionally bright at 
high and low current density areas, 
and it has the ability to level-out 
scratches. It is also characterized 
by excellent tolerance to inorganic 
impurities such as zinc and copper. 
Circle No. 239 on Reader Service Card 


ABRASIVE BELT GRINDER 
HAMMOND MACHINERY BUILDERS— 
Model VHP-6 is a manual or semi- 


‘automatic 6” platen grinder with 


a semi-automatic oscillating-tilting 
table. The unit features a water- 
cooled-and-lubricated platen which 
reduces friction and temperature. 
Platen face styles available are 
chrome-faced for manual grinding 
and carbide-faced for semi-auto- 
matic grinding. Platens are revers- 
ible top to bottom for longer life. 

Circle No. 240 on Reader Service Card 


FIXTURE DEBURRING 


MECHA-FINISHED CORP. — Mecha- 
matic MM-2 High Speed Model 
No. 3000, is a two spindle unit for 
fixtured deburring and finishing of 
a multiplicity of parts, (low pro- 
duction ), or of a single component, 
(high production). The main fea- 
ture of the unit is two independ- 
ently operated spindle heads which 
allow the operator to service one 
spindle while the other is in proc- 
ess. The unit illustrated at a 15- 
second time cycle, will produce 
240 pieces per hour at 100% ef- 
ficiency and has capacity up to 6” 
diameter piece part. 

Circle No. 241 on Reader Service Card 
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4” HIGH VACUUM 
EVAPORATOR 

VEECO VACUUM CORP. — The VE- 
400 is a new modular high vacuum 
evaporator that features stainless 
steel construction, fast pumpdown, 
and low ultimate pressure. This 
system permits the purchase of a 
high vacuum system, or evaporator 
that is suited to current needs, 
and permits additional equipment 
to be incorporated as required. 
Circle No. 242 on Reader Service Card 


TEMPERATURE INDICATORS 
MARKAL CO. — Thermomelt is a 
precision temperature indicator 
available in stick, pellet and liquid 
form, that will indicate when a 
specific temperature in the range 
from 113° to 2000° F. is reached. 
A mark is placed on the surface 
and when the temperature wanted 
is reached, the mark quickly lique- 
fies. 
Circle No. 243 on Reader Service Card 


AUTOMATIC WASHER 
CONFORMING MATRIX CORP. — An 
automatic high pressure mask 
washing machine for handling 
masks up to 72” long, 18” wide 
and 16” deep has been announced. 
The unit is said to permit a time 
and labor saving of up to 50% 
over that of manual cleaning. Up 
to 20 coats of wet paint can be 
removed by the unit in 20 seconds. 
Circle No. 244 on Reader Service Card 


TAPPING ATTACHMENT 
TAPMATIC CORP.—Tapmatic 500A, 
is an adjustable torque high pro- 
duction tapping attachment that 
meets torque and speed require- 
ments for fluteless taps as well 
as standard taps. Maximum speed 
is 2000 rpm. and at this speed 
unit reverses at 3000 rpm. The unit 
is said to be ideal for high produc- 
tion or automated set-ups. 
Circle No. 245 on Reader Service Card 


VACUUM MELT STEELS 
VANADIUM-ALLOYS STEEL CO. — 
Vacuum melted steels and high 
speed steels on display at the Metal 
Show include a large ingot of a 
consumable vacuum melted steel 
and a smaller ingot, cut in half and 
ground, lapped and polished to 
show the metallurgical quality of 
vacuum melting. 
Circle No. 246 on Reader Service Card 
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MARVEL 


SYNCLINAL FILTERS 


FOR DEPENDABLE PROTECTION on all Hydraulic and 
other low pressure circulating systems 


on ed to give more ACTIVE filtering area— MORE dependable protection— 
E productive operation before cleaning is necessary. Meet J.I.C. Standards. 


¢ Synctinal SUMP TYPE 
CAPACITIES: 5—8—10—20—30—50—75 and 
100 G.P.M. 
PIPE SIZES: %"—1"—14%" —1" —2"—-2%" and’. 
CONNECTIONS: Coupling—Male Nipple. 
BY-PASS VALVE: Not Available. 





Synclinal LINE TYPE 
CAPACITIES: 5—8—10—20—30—50—75 and 
100 G.P.M. 
PIPE SIZES: %" —1°—1%"—1)4" —2°—24" and 3”. 
BY-PASS VALVE: Not available. 
OPERATING PRESSURES: Up to 80 p.s.i. 





Bonded SUMP TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1%"—1"—2"—and 24’. 
CONNECTIONS: Coupling—"O" Ring—Male Nipple. 
BY-PASS VALVE: Available with or without 
Bonded LINE TYPE } 
CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1%"—1%" —2’ and 2%”. 
BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 
OPERATING TEMPERATURES up to 300° F 
| 
i | 











Tandem SUMP TYPE 

CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 

PIPE SIZES: %"—1"°—14%"—1%" —2°—-2%" and 3”. 

CONNECTIONS: Coupling—Male Nipple. 

BY-PASS VALVE: Not available. 





IN-LINE FILTER > 


CAPACITIES: Up to 60 G.P.M. 


PIPE SIZES: %"—1"—1\%" and 11," (at both inlet 
and outlet). 


BY-PASS VALVE: Available with or without 





FILTERING MEDIA in all Marvel Filters is Monel wire cloth available in mesh 
sizes of 30-40-50-60-80-100-150 and 200 to meet your filtration requirement. 


EASY TO CLEAN—AIll Marvel Filters are easy to clean. Line type units operate 
in any position and may be serviced without disturbing pipe connections. 
OVER 900 O. E. M’s. install Marvel Filters as Standard Equipment. 


IMMEDIATE For further information on a specific type filter— 
DELIVERY Write— wire or phone 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. 
Phone: JUniper 8-6023 


Please send me information on Marvel Filters as indicated: 

0 Hydraulic Oils 0D Coolants © Lubricants DC Fire Resistant Fluids 
0 Water 0 Sump Type 2 Line Type 0 In-Line 

Name 
Company. 
Address 

















PARAMOUNT 
; Die Castings 
i AT WORK 

{ 


No. 3 of a Series. 


@ Engine Grille 
Panel 


@ Carburetor 
Access Door 


© Motor Leg 
Exhaust Cover 


@ ‘ower Shock 
Mount Cover 


© Upper Gear 
Housing 


@ Lower Gear 
Housing 





PARAMOUNT Die Castings Important 
on West Bend Outboard Motors 


Economy, accuracy, strength and appearance were 
the factors in the wise choice of aluminum die cast- 
ings for this sleek 40 H.P. Golden Shark Model by 
West Bend Aluminum Company. 


Engineering and production "know-how" were fac- 
tors in the selection of Paramount to produce these 
die castings. 


Paramount Can Help You, Too .. . 


Whatever your product, if there's a die casting in it, or if 
you're considering re-design for die castings, it will pay you 
to investigate the complete die casting services available at 
Paramount Die Casting Co. 


Three complete plants— SEND FOR THIS 
two in St. Joseph, Michigan ams HELPFUL BROCHURE 


one in Seymour, Indiana and "Designing for 
Die Casting". 


cos, 
oa 
Research 
2 s 
— 
Paericirant 


PARAMOUNT Sc Casting Co. 


(A subsidiary of TALON, INC:) 


ST. JOSEPH, MICHIGAN 
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INDUSTRY 
NEWS (continued) 


NEW METALLURGICAL DIV. 
AT P. R. MALLORY 


P. R. Mallory Co., Indianapolis, 
Ind., has combined two of its 
manufacturing divisions and three 
subsidiaries to form a metallurgical 
and mechanical group. 

The new group is made up of 
Mallory Metallurgical Co., Elec- 
tronic Timers Co., Philadelphia 
Bronze & Brass Corp., S-M-S Corp.., 
and Indar Corp. Leon Linn, former 
president and general manager of 
Mallory Metallurgical Co., has 
been appointed general manager 
of the new metallurgical and me- 


chanical group. 


HUFFMAN MANAGER OF 
EXTRUSION PLANT 


Clifton J. Huffman has been ap- 
pointed manager of the aluminum 
extrusion plant of Almetco, Inc., 
at Nesquehoning, Pa., it was an- 
nounced by H. E. Gude, president 
of Almetco, Inc., and vice presi- 
dent - manufacturing, Metals Divi- 
sion, Olin Mathieson Chemical Cor- 
poration. Almetco is a _wholly- 
owned subsidiary of Olin. 


JANNEY CYLINDER CO. 
EXPANDS INTO EXTRUSION 
FIELD 


Janney Cylinder Co. of Phila- 
delphia, Pa. is now producing a 
wide variety of extruded metal 
shapes. While current production 
is mainly of copper-base alloys in 
various sizes ranging from 1” to 8” 
in diameter, in 10’ lengths, produc- 
tion facilities also permit secondary 
and hot and cold forming opera- 
tions . . . producing a variety and 
range of shapes not obtainable by 
conventional extrusion processes. 

Expansion into the quality ex- 
trusion field adds to the company’s 
versatility of operations, which in- 
cludes centrifugal casting as well 
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as specialty processing. Modern 
equipment and facilities insure 
quality control over billet stock 
from spectographically controlled 
melts. Extrusions produced under 
such control feature high reduc- 
tion ratios for greater uniformity, 
and excellent grain refinement, and 
close dimensional tolerance. 


RANSOM & RANDOLPH NAMES 
MANAGER-INDUSTRIAL 
PRODUCTS 


SCHWARTZ 


Ransom & Randolph Co., To- 
ledo, Ohio, has appointed Carl H. 
Schwartz as manager of the in- 
dustrial products division. The an- 
nouncement of the appointment 
came from E. A. Kline, vice pres- 
ident of the company. The indus- 
trial products division handles 
manufacturing and sales of invest- 
ment materials for precision cast- 
ing in non-dental fields; these in- 
clude the jewelry, non-ferrous 
metals and alloys, and ferrous 
metals and alloys fields. 

The company has been a sup- 
plier of these investment materials 
for 88 years. 


ROTO-FINISH APPOINTS 
STEVENS 


G. W. Balz, President, Roto- 
Finish Company, Kalamazoo, has 
announced the appointment of 
Jack A. Stevens as Eastern Division 
Sales Manager. He will supervise 
and coordinate all sales activity 
in New England, the Eastern states, 
and part of the Midwest. 

Stevens joined the company in 
1957, and for the past 2% years 
has been sales representative in 
the Dayton area. 


More news on page 84 
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Why it pays to see that 


WEST Instruments are in 


using Temperature Control 





Makers say 


“Our equipment sells best on performance, 
including ease of operation and 
maintenance. We can’t risk dissatisfaction 
that stems from components, such as 
instruments. We’re safer with Gardsman, 
by West, and their world-wide service.” 


Users say 


“Instrumentation can be the key to 
overall efficiency of major equipment. 
West temperature controllers work better 
than most, definitely save on several 
counts... including initial cost. 
It pays to specify.” 


Whatever type of control—off-on, 
proportioning, high-limit, stepless, 
program—get the best: get West. Tubeless. 
Compact. Reliable. Ask your West 
representative or write for Bulletin COM. 


See us at the 
ISA Instrument-Automation 
Conference & Exhibit 
San Francisco, Calif. 
Brooks Hall 
May 10-12, 1960 

Booth 419-421 


W Sl 5 T b nat vuarne nt. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


i 
/ 


the trend is to WEST * 
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43570 W. MONTROSE, CHICAGO 41, ILL. 


British Subsidiary 
WEST INSTRUMENT LTD 
52 Regent St.. Brighton 1, Sussex 
Represented in Canada by Davis Automatic Contro 





from 
any 
angle... 


it still calls 
for DIE CASTING 


Oniy die casting could hold the design, achieve 
production and maintain the exactness of this 
complex part. 

Another method might approach die casting in 
one category but fail in another. 

Take tolerances like these: Four holes drilled 
and tapped for #0-80 threads and held to a 
relation of + .002. Slot, .042 x .125, machined 
through 3%" wall. Two holes (one .159 and blind, 
the other .093) held to + .001 and in line. 

That’s die casting as they know it at Twin City 
Die Casting . . . a respect for design tuned to 
production, a reputation for exactness. With any 
question on die casting, call, wire or write. 


es ONly DIE CASTING can 


cut your costs |“ offer such flexibility 
M provide such accuracy 


Lsadctug Dit Catt wt the Gpyrer Miley 
TWIN CITY DIE CASTINGS CO. 


3351 TALMADGE AVE. S. E. e MINNEAPOLIS 14, MINN, @ PHONE MI 6-7528 


Kom 


cas 
& % 
° ° 
RESEARCH 
; 
7 “not 
PARTICIPANT 
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NEW COMPANY IN 
INDUCTION MELTING FIELD 


HOFF COLEY 


Formation of a new company, 
Inductotherm Linemelt Corp., has 
been announced. The newcomer 
will manufacture core-type and 
coreless low-frequency induction 
melting equipment. 

J. Lloyd Hoff is president of the 
company and Alfred A. Coley is 
vice president. Both men have long 
experience with low-frequency in- 
duction melting. 

The new company also has an 
agreement to handle the Swiss 
made Brown Boveri coreless low- 
frequency melting furnaces. 

Headquarters of the company 
is at 412 Illinois Ave., Delanco, 
N.J. Inductotherm Linement Corp., 
is associated with the Inductotherm 
Corp., manufacturers of medium- 
frequency induction heating and 
melting equipment. 


ALUMINUM EXTRUSIONS, 
INC., APPOINTS NEW 
ENGINEERING, CREDIT 
MANAGERS 


Aluminum Extrusions, Inc., of 
Charlotte, Mich., has appointed 
new engineering and credit man- 
agers. 

W. E. Dunlap, AE president, 
said that Robert M. Caldwell 
would serve as manager of en- 
gineering and Thomas W. Welch 
would serve as credit manager. 

Mr. Caldwell will be responsible 
for all phases of engineering, in- 
cluding processing, work stand- 
ards, tooling, and plant mainte- 
nance. Most recently he was plant 
manager of the Jervis Corporation, 
Grandville, Mich. 

Mr. Welch will be responsible 
for administering the credit policies 
and systems of AE and its af- 
filiated product company, Struc- 
tural Products, Inc., also of Char- 
lotte. He had been a credit analyst 
with the National Bank of Detroit. 
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APPOINT DEPUTY DIRECTOR 
OF STEVENS POWDER 
METALLURGY LABORATORY 


Jack A. Yoblin, senior engineer 
with the General Electric Com- 
pany, has been appointed Deputy 
Director of the Stevens Institute 
of Technology Powder Metallurgy 
Laboratory, it was announced by 
Vice Admiral Howard E. Orem, 
director of research. 

In this newly created position, 
Mr. Yoblin will assist Professor 
Gregory Comstock, who heads the 
Stevens facility, in technical and 
administrative direction of the 
Laboratory’s research program. Es- 
tablished in 1938, the Powder 
Metallurgy Laboratory was the 
first of its kind on an American 
college campus. 


TWO MORE COMPANIES 
JOIN THE INVESTMENT 
CASTING INSTITUTE 


The Engineering Division of the 
Chrysler Corporation has joined 
the ICI as an allied member. This 
new category of membership was 
recently made available to manu- 


facturers who use investment cast- 
ings in their products, and are 
interested in participating in the 
many technical programs of the 
ICI. R. D. Chapman, assistant 
chief engineer of Chrysler's En- 
gineering Division, will be the of- 
ficial representative to the ICI. 

J. H. Morison, president of the 
ICI also reports that Intricast, Inc., 
has recently become a_ regular 
member of the Institute. W. F. 
Krahl, President of Intricast will be 
the official representative. 


NEW BRITISH PRESS 
TO BE SHOWN 


The powdered metal industry 
will be interested in the new 200 
ton multi-purpose compacting 
press which will be announced at 
the British Exhibition USA to be 
held in the New York Coliseum, 
June 10th through 26th. This ex- 
hibition is coincidental with the 
International Powder Metal Con- 
ference, sponsored by the Metal 
Powder Industries Federation, at 
the Biltmore Hotel, June 13th 
through 17th. 





NEW TIP & RING 


Greater Efficiency 


Solves problem of scored or worn tips— 
saving thousands of dollars per year 


for the die casting industry. 


Beryllium copper and steel plunger 
rings on piston tips result in maximum 


service life. 


Catalog on Request 


PLUNGER 
COMBINATION 


MONEY 
SAV/NG 
ADVANTAGES 


1. Longer wear 

2. Denser castings 

3. Eliminates aluminum 
pick-up on sleeves 

4. Reduces tip changing 
down-time 

5. Eliminates buying or 
making new tips 

6. You can salvage and 
use your old tips 


Plus—Auto-Diesel now offers stainless steel liners for 
goosenecks—increasing present life 4 to 1—literature 


on request. 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 
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NEW 


3% lbs. WAX CAPACITY 


ON STANDARD MODEL 





MODEL NO. FSIWP 


MODEL NO. HBIWP 


For complete details write direct to 
yden Hydraulics 


Any Type or Size Unit Built to 
Your Specifications. 


LEYDEN 
HYDRAULICS, INC. 


1800 North River Rd. * Melrose Park, til. 
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New Foseco wakcuant 


makes quality and service 
better-than-ever 


i Now located near the heart of the nation’s 
expanding foundry industry, Foundry Services, 
Inc. looks forward to closer customer relations 
in the best Foseco tradition. A new 
experimental foundry, well-equipped laboratory 
and spacious production plant provide 
up-to-the minute facilities for the manufacture 
of Foseco products. Here, an expanded 
research and development section will develop 
significant new products, discover new 
methods to overcome casting defects and 
improve foundry operations. Foseco’s growth 
is dynamic proof of Foseco quality — 
recognized the world over. 


Visit our booth at the American Foundry- 
men’s Society Convention, Philadelphia 
Booths #943, 1042, 1043, and 1142 


A world-wide organization serving the chemical 
and metallurgical needs of the entire 
metal casting industry. 


Foundry Services, Inc. 
P.O. Box 8728 P Cleveland 35, Ohio 
Telephone: BErea 4-355! 
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THE NEWTON-NEW HAVEN 
CO. NAMES STEVENSON AS 
TECH. REPRESENTATIVE 


The appointment of James F. 
Stevenson as technical representa- 
tive for the Newton-New Haven 
Company, die casters in West 
Haven, Connecticut, has been an- 
nounced by Harry Bollman, sales 
manager. As technical representa- 
tive, Mr. Stevenson will contact 
Newton-New Haven customers ad- 
vising them on their die casting 
design and production problems. 
For the past 25 years, the New- 
ton-New Haven Company has been 
utilizing its design experience and 
die casting craftsmanship in as- 
sisting manufacturers to produce 
an improved product offering 
better appearance, reduced as- 
sembly time and superior finish. 


MacDERMID TO BUILD 
NEW RESEARCH LABS. 


Construction will begin immedi- 
ately on a new research and de- 
velopment laboratory for Mac- 
Dermid Incorporated, Waterbury, 
Connecticut manufacturer of metal 
cleaning, plating and finishing 
chemicals. The new two-story addi- 
tion to MacDermid’s existing re- 
search and manufacturing facilities 
will have about 7,000 square feet 
of floor space. The new laboratory 
will provide space for research in 
chromate conversion coatings, cop- 
per plating process, cleaners, and 
other metal finishing compounds. 


EMPLOYEES’ SERVICE 
HONORED AT BUNTING 


Skilled craftsmanship achieved 
through years of continuous serv- 
ice will be honored by the Bunting 
Brass & Bronze Company, Toledo, 
Ohio, at the company’s first an- 
nual service award banquet. 

Guests at the banquet will be 
Toledo employees who have com- 
piled a record of 25 or more years 
of continuous service. This group 
represents about a quarter of Bunt- 
ing’s total employment. Among all 
employees at Bunting, about 90 
percent can boast of having 10 or 
more years of service. 

William M. Hankins, Jr., presi- 
dent of Bunting, will make the 
award presentations and deliver 
the principal address. 
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REYNOLDS CONTAINER 
PILOT PLANT 
A pilot plant for development 
of new types of aluminum con- SELLERS OF 
tainers will be built by Reynolds 
Metals Company at Bellwood, Va., 
William G. Reynolds, executive 


vice president for research, an- 

nounced. , N 
To be known as the Container 

Development Plant, the 20,000- 

square-foot building will house 


production tests on experimental a 9 
aluminum cans and semi-rigid 
containers. 


Cost of the container develop- 


ment plant, including land, build- BRAND ELECTROLYTIC 
ing and equipment, may exceed 
$700,000. 


The plant will be part of Reyn- SPECIAL HIGH GRADE 99.995% ++ 
olds new centralized Packaging HIGH GRADE 99.95% 


Research Division, formation of 
which was announced by Mr. 
Reynolds on December 11. A. Irv- INDUSSA CORPORATION 
ing Totten, Jr., is general director 

of the division. Its other units, all 511 Fifth Avenue New York 17, New York Tel: MUrray Hill 2-4680 
located in Richmond, include foil Cable: Indussa New York Telex: 4301 New York 
packaging research laboratory, 
pilot printing plant and machinery 
development section. 











New! 


RADIANT ALUMINUM 
BREAKDOWN 
AND 


HOLDING 
FURNACES 


UNEQUALLED FOR 

PRODUCES MORE AND LOW POROSITY ALUMINUM CASTINGS 

BETTER PIECES BETWEEN 

DIE CHANGES. Exclusive Kozma “Pre-Temp” charging and sub- 
— surface metal flow practically eliminates oxygen 

A graphited product for use in working hot metals of and —— pick-up and as inclusions, keep- 

all kinds. Good in temperatures up to 2200° F and ing metal at high purity level. 

above. Keeps work cool and extends the life of dies and 

punches. 7 adhesive, may be applied by brush or 


swab or diluted with oil for spraying. 


Radiant firing provides faster, more uniform heat 
distribution, eliminates flame impingement and 
reduces fuel costs. 


VERS Re, 
Bulletins describing Fiske’s 514A Hot Die ra “ha 
Lubricant and other specialty lubricants and Ma? from 300 to 2,000 lbs. per hour with design varia- 


Kozma Model RSHCH Furnaces range in capacity 


coolants sent on request. tions to meet your requirements. Write today for 
9 


details on this new furnace. 
“ens 0 


FISKE'S METAL WORKING Also new from Kozma — Automatic Ladling Unit 
LUBRICANTS 1A, KOZMA 


FISKE BROTHERS REFINING CO. (oupany 


129D Lockwood Street, Newark 5, N. J. Industrial Processing sr) won 
rnaces DEARBORN MICHIGAN 


Plants: Newark 5, N. J. Toledo 5, Ohio Since 1928 
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STOKES ADDS TO ITS NEW 
ENGLAND SALES 
REPRESENTATION , 


The rapidly broadening line of 
Stokes equipment for the eco- 
nomical production of pharma- 
“on . ceuticals, molded plastics, and 

per - ab Be powder metal products, and the 

. . . - m& rowing demand for this equip- 
with tiny GRC = f eI cat is the New England mt. 
H *. a have led F. J. Stokes Corporation, 
mating parts i ee Philadelphia’ to ani he sales 
oe representation in the New Eng- 
die castinzincalloy | OO cowagaaae land territory in a planned pro- 

os <<. <sy gram of strengthening its technical 

for Centralab miniature cee, | services to industry. 
ies as { David G. Cameron, who has had 
volume control ; extensive experience in the field 
: of tabletting and industrial com- 
Custom precision with production ec y: the bina pacting, has been appointed an 


Write for detailed bul- ane : 
tion Centralab needed—and found—with GRC's design letin or send prints for additional sales engineer for the 


experience and exclusive single cavity die casting tech- quotation. company s Press Division in the 


niques. These uniform, complex mating parts, with overall New England territory. Working 
tight tolerances (some to + 0.0005") are another exam- NO SIZE TOO SMALL! 7 


ple of the way GRC has opened new approaches to prod- Max. weight '/2 oz. out of the Stokes district office in 
uct design . . . how GRC can help solve your tiny parts Max. length 134” Portland, Connecticut, under the 
problems . . . at substantial savings. direction of Harold G. Roman, dis- 
Quick deliveries on quantities of 100,000 to many millions. Ke trict manager, Mr. Cameron will 
See us at the DESIGN ENG. SHOW—Booth 2435 AG be serving Stokes’ customers 
a GRIES REPRODUCER CORP. throughout all the New England 


Stendiin .) World's Foremost Producer of Small Die Castings & [Z<— states. 
: “ 157 Beechwood Ave., New Rochelle, New York ¢ NEw Rochelle 3-8600 wt 














A WINNING COMBINATION 
: for your DIE CASTINGS COLUMBIA 
| "EXPERIENCE — ih STEELS 


is the first prerequisite for quality ATMODIE SMOOTHCUT (D2S) free machining 


die castings. Our staff < on de- high chrome air hardening die steel 
signers, engineers and production : " " 
men have the know how and experi- ores © real “run for the pienat he 
ence of over 31 years in the industry 
to save you money while turning out 
top quality castings. 


GUARANTEED QUALITY — 


As a licensed producer of die cast- 
ings under the Certified Zinc Alloy 
Plan, you can be sure that your zinc 
castings conform to the strict chemi- 
cal composition limits for maximum 
mechanical and physical properties. 


PROGRESS — 


Our participation in the Die Casting 

- % Research Foundation is our way of 

eee contributing to the future develop- 

; é ment of the die casting process and 

its usefulness as a metal working 
method. 


For quality, service and cost, the above symbols are your 
guide to the best in die casting in the Midwest. 


201 W COLUMBIA TOOL STEEL CO ANY 


BADGER G2 2 «20 Uincol 


a. ° Chicago. Heights. Hlinois 
e + waukee /, 
Die Casting Corp. Wisconsin 
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MORE DESIGN IDEAS — 


ZINC DIE-CAST MASKS 


RCA Flight Line Series portable 
TV sets are strong, rigid and light. 
One good reason for these charac- 
teristics, the bezel and screen masks 
are made by die casting them in 
zinc. The assembled TV set has a 
fine finish. 

Why not use aluminum instead 
of zinc? Both had been considered. 
Zine was chosen for its many ad- 
vantages explained to the customer 
by the New Jersey Zinc Company. 

Although aluminum is a lighter 
metal when similar quantities of 
metals are used, the zinc could 
be die cast in thinner sections. Fi- 
nal product weighed less than a 
pound; almost the same weight as 
aluminum. 

The weight was only one factor. 
Strength and rigidity of zinc made 
other economies possible. 

Strength in the screen mask 
meant that the set’s housing could 
be made thinner. 

The rigid mask meant elimina- 
tion of strengthening frames. 

The mask could be manufactured 
cheaper, dies cost less. 

Surface finish required little at- 
tention to give the product a mod- 
ern look, cut manufacturer’s costs. 

And overall weight was cut, as 
well as service life lengthened. 


If the oil wheel bearings used 
in this Acorn Tool & Manufactur- 


ing, Inc. small car could talk, 
they'd be sounding off about the 
wonders of production; powder se- 
lection, heat and pressure treat- 
ment, and final machining. The 
bronze sleeve bearings are placed 
in critical locations, designed to 
give the driver-operator an econo- 
my car; smooth, quiet operation; 
and lasting quality. 

Grit and dirt from off-the-road 
operation are the bearings great- 
est detriments. 

After a 10,000 mile run at dusty 
Daytona Beach, Florida, a similar 
car to that in the photograph was 
disassembled. Its bearings showed 
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MECHANICAL STRENGTH OF ZINC AND ALUMINUM 


Tensil 

Strength 

Alloy psi ' 
Zine 41,000 
Aluminum 33,000 


Elongation 
in 2 inch Brinol 
per cent Hardness 


10.0 82 
9.0 ‘ 


“Hardness tests are considered too unreliable on aluminum die castings. (Data from ASTM 1958) 


“No discernible wear,” and for all 
the wear-and-tear received, the 


bearings would be expected to be 


expensive. They are comparatively 
low in cost, another tribute to pow- 
der metallurgy. 
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No formality! 


We elalelal-mer- it 


How to contact your 
Doehler-Jarvis Resident Engineer 


* PLANTS AND SALES OFFICES O 


Toledo 1, Ohio 
1945 Smead Avenue 
CHerry 4-9521 


Grand Rapids 2, Mich. 


525 Cottage Grove St., S.E. 


CHerry 5-1191 
Batavia, New York 
Robertson Street 
F Ilimore 3-3000 


Pottstown, Penna. 


Apple & Washington Sts. 


FAculty 3-1100 


SALES OFFICES 
New York 6, N. Y. 

111 Broadway 

REctor 2-9400 

Chicago 44, Illinois 
5711 West Chicago Ave. 
EStebrook 8-2254 
Detroit 11, Michigan 
3501 Griffin Street 
TRinity 1-4958 
Needham 94, Mass. (BosTON) 
18 Longfellow Road 
Hillcrest 4-4819 


@ MANUFACTURERS’ REPRESENTATIVES 


Fert Worth 2, Texas 


Donald P. Strauss 


901 West Vickery Boulevard 


EDison 2-1749 


Huntsville, Alabama 
MESCO, Inc. 
William Hahn 

211 Drummond Road 
JEfferson 6-8433 


Les Angeles, California 
Miner and Associates, Inc. 
115 Main Street 

E! Segundo, California 
EAstgate 2-5656 

San Francisco 11, Calif. 
Miner and Associates, Inc. 
Gordon H. Proffitt 

World Trade Center 
DOuglas 2-1464 


Chattanooga, Tennessee 
MESCO, Ine. 

Ted Oldenburg 

601 Texas Avenue 

Signal Mountain, Tenn. 
AMhurst 7-8855, 

AMhurst 7-4574 

Orlando, Florida 

MESCO, Ine. 

(Missile & Electronic 
Systems Components, Inc.) 
636 Springview Drive 
GArden 4-8169, GArden 5-9019 
Largo, Florida 

MESCO, Ine. 

( Missile & Electronic 
Systems Components, Inc.) 
2617 Jewel Road 

P.O. Box 828 

JUniper 4-1171 


St. Louis, Missouri 

Custom Industrials Company 
128 North Gay Avenue 
Clayton 24, Missouri 
PArkview 6-2110 


Phoenix, Arizona 

McDonald Industrial Sales, Ine. 
3300 N. Central Ave., Room 222 
AMherst 5-1950 


Seattle 3, Washington 
Miner and Associates, Inc. 
Norwest Company 

210 North 136th Street 
MElrose 3-3232 


Minneapolis 5, Minnesota 
MagCo 

2319 Hennepin Avenue, South 
FRanklin 4-5800 


Doehler-Jarvis a 


Division of NATIONAL LEAD COMPANY General Offices: Toledo 1, Ohio. 
Plants: Toledo « Grand Rapids, Mich. « Pottstown, Pa. « Batavia, N. Y. 


in Canada: Barber Die Casting Co. Limited, Hamitton, Ontario. 
In Brazil: Industrias Doehler do Brazil, Ltda., Sa0 Bernardo do Campo, Sao Paulo 
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and/or sub-assembling the finished parts... 


Never has 
as satisfactory 


As the pictures above imply . .. Doehler- 
Jarvis makes the buying of die castings 
a simple matter today. 


First, you deal with a Doehler-Jarvis 
Resident Engineer. Through him you 
can tap the full production and engi- 
neering talent of the most experienced 
company in die casting . . . no matter 
how large or small your requirements. 
Through him you obtain personal day 
to day liaison that insures maximum 
production economy through personal 
attention to your needs and problems. 


PRECISION METAL MOLDING 





You get immediate help in engineering the design ... and evaluating the economics of die casting... plating or otherwise finishing... 


i 


using the most appropriate die casting alloys. Large, fully-equipped Doehler-Jarvis plants... assure economical production, reliable delivery. 


the buying of die castings been as simple or 


as Doehler-Jarvis makes it today! 


Second, in addition to the castings 


themselves, Doehler-Jarvis provides 
added resources you may need: ample 
alloy stocks; fully equipped die making 
shops; complete facilities for light metal 
working, including machining, finishing 
and sub-assembly lines; spacious die 
and parts storage; a huge tractor-trailer 
fleet to assure delivery. 


Thirdly, you can be sure that Doehler- 
Jarvis has in its eight plants, the pro- 
ductive capacity to meet your schedules 
no matter how large ... and a flexible 


MAY, 1960 


organization to give them proper atten- 
tion no matter how small. 


Small wonder that many companies, 
large and small, look upon Doehler- 
Jarvis almost as a department of their 
own plant. That’s true of makers of hand 
power tools, of floor waxers, of sprin- 
klers and garden hose fittings, of chain 
saws, of typewriters, of kitchen and 
other appliances, of hundreds of other 
products. 


Doehler-Jarvis has served many com- 
panies for more than a quarter century, 
Circle No. 97 on Reader Service Card 


some for better than 50 years. Proof 
enough that no other die caster provides 
more quality, more service and more 
overall economy to the customer. Ask 
your Doehler-Jarvis Resident Engineer 
to tell you how much we are prepared 
to do to establish equally satisfactory 
supplier-purchaser relations with you. 


Doehler-Jarvis 


Division of 


NATIONAL LEAD COMPANY 
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INDUSTRY NEWS (continued) 


ELECTROLUX INCREASES 
FURNACE CAPACITY 


Electrolux Corporation recently 
installed two Lindberg 80 KW 
two-chamber melt and hold induc- 


tion furnaces for aluminum die. 


casting vacuum cleaner parts. The 
cleanliness and ideal working con- 
ditions of the Electrolux Plant 
were maintained with the absence 
of noise and burner heat in the new 
installation. ‘In addition, unique 
furnace hoods remove accumulated 
gases. 


NEW MPIF MEMBERS 

The Metal Powder Industries 
Federation has announced the elec- 
tion of the British Metal Sinterings 
Association and the Japan Powder 
Metallurgy Parts Manufacturers 
Association as “Overseas Cooperat- 
ing Associations” thus officially 
linking these organizations in an 
international program of coopera- 
tion in powder metallurgy. 

The British and Japanese organi- 
zations are trade associations for 
contract powder metallurgy parts 
manufacturers. As members of the 
Federation, it will now be possible 





advantage of us 


By “everyone” we refer to our customers. They take — 


advantage of us. And as for us. . 


. we go for it! 


Take our field metallurgist, for example. Our customers 


take him. They are always taking him —right to their 
plants for consultation and counsel on planning new 
products and solving present production problems. This 
service costs the customer nothing . . . often saves him 


to develop a program of technical 
exchange and closer cooperation 
in standardization activities. 

The British Metal Sinterings As- 
sociation is located in Birmingham, 
England and is represented in the 
Federation by Peat, Marwick, 
Mitchell & Co. 

The Japan Powder Metallurgy 
Parts Manufacturers Association is 
located in Tokyo, Japan and is rep- 
resented in the Federation by 
Jujiro Miyauchi. 


APPOINTMENTS AT 
U.S. REDUCTION CO. 


NEUFELD SOLOMON 


Edwin A. Bergman, president of 
U.S. Reduction Co., announced to- 
day the election of Jerry I. Solo- 
mon as vice president in charge 
of purchasing, and Richard S. 
Neufeld as vice president in charge 
of sales. 

Mr. Solomon has been with the 
company since 1952, serving as a 
scrap buyer in various southern 
and midwest territories before be- 
ing promoted to director of pur- 
chases, the position he held before 
his current promotion. 

Mr. Neufeld started with U.S. 
Reduction Co. in 1948 in the Chi- 
cago sales territory, and served 
subsequently as assistant sales 
manager and sales manager pri- 
or to this promotion. He has been 
an active member in the American 
Foundrymens Society and Society 
of Die Casting Engineers for many 
years. 


a lot. This on-the-scene assistance is part of Henning's 
program of providing customized alloys and customized 
service. 

You can take advantage of us too. See how HB & S' 
customized service with customized alloys improves 
your operations —and cuts your costs. 


DIMAN DIV. MGR. 
AT C. I. HAYES 

William C. Diman, long-time em- 
ployee of C. I. Hayes, Inc., has 
been appointed manager of the 
furnace division of this Cranston, 
R.I. firm. Mr. Diman came with 
Hayes in 1946 after serving as 
Squadron Commander in the 9th 
Air Force in World War II. In his 


Take advantage of another Henning "extra": Write today for 
your FREE copy of "Die Casting With Zinc Base Alloys" 


HENNING BROS. & SMITH, INC. 


Dependable Service since 1922 


- 91-117 Scott Ave., at Randolph St., Brooklyn, N. Y. Phone: HYacinth 7-3470 
Smelters and Refiners of aluminum, bronze, brass, zinc, lead. Producers of ZAMAK alloys. 
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various capacities with Hayes as 
service engineer and furnace ap- 
plication engineer, he has origi- 
nated many advanced furnace de- 
signs which have influenced heat 
treating techniques, particularly in 
the electronics and ceramics in- 
dustries. In his new assignment, 
he will have responsibility for sell- 
ing and quoting functions . . . will 
assist on engineering . . . and will 
act as liaison between research and 
production on the broad line of 
Hayes electric furnaces. 


YOUNG JOINS RANSOHOFF 


William H. Young has recently 
joined the sales stat of the Ranso- 
hoff Company of Hamilton, Ohio, 
manufacturers of equipment for 
metal surface processing. The ap- 
pointment was announced by R. C. 
Wigger, Ransohoff vice-president. 


DeVILBISS APPOINTMENT 


1 


BOHON 


The appointment of D. L. Bohon 
as manager of industrial sales for 
The DeVilbiss Company has been 
announced by H. M. Kidd, vice 
president-sales. 

E. F. Frey, who has been man- 
ager of industrial sales, will con- 
tinue to serve as sales liaison officer 
between the industrial and jobber 
sales divisions and take on the 
additional duties of correlating sales 
efforts on DeVilbiss Metal Fabri- 
cators products. The latter are 
manufactured by a subsidiary com- 
pany, engaged in the custom manu- 
facture of ovens, spray booths, dip 
coaters, flow coaters, spray and dip 
washers, dust collectors, air re- 
placement and other components 
of finishing systems, and is head- 
quartered in Detroit. 
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NEW V.P. AT WELLMAN 
BRONZE 


D. T. Wellman, president of the 
Wellman Bronze and Aluminum 
Company, manufacturers of alumi- 
num and magnesium castings, an- 
nounced the appointment of Dr. 
Fred J. Dunkerley as _vice-presi- 
dent in charge of production for 
all plants. 

Dr. Dunkerley brings to Well- 
man more than 18 years profes- 
sional experience including 5 years 
in industrial metallurgical research 
at Battelle Memorial Institute, Co- 
lumbus, Ohio; 5 years in metal re- 
search as professor of metallurgy at 
the University of Pennsylvania; 
and 5 years in foundry technology 
and management with one of the 
largest magnesium and aluminum 


foundries in the eastern United 
States. 

He took his undergraduate and 
graduate schooling at the Carnegie 
Institute of Technology where he 
received a doctorate in science. 


RADIOGRAPHS 
FOR LIGHT METAL CASTINGS - EL55 


The aircraft and missile industry 
has a new tool for maintaining 
quality of aluminum and magnes- 
ium castings. Tentative Reference 
Radiographs for Inspection of 
Aluminum and Magnesium Cast- 
ings Series II E 155 provides 13 
radiographs covering discontinui- 
ties in aluminum alloy castings and 
12 for magnesium alloy castings. 
Each radiograph illustrates eight 








HANNIFIN 
HYDRAULIC 
DIE CASTING 
TRIM PRESSES 


Give you more parts per hour 


OPEN GAP OR COLUMN TYPES 


@ High speed operation 


© Easier set-up 


@ Longer die life 


© Complete operator safety 


@ 2 to 150 tons 


Faster Speeds * Lower Prices * Quick Delivery 


VOU GET THESE FEATURES: 


1. Safe, dual electric (or hand) controls 


2. Automatic reverse on pressure or distance (adjustable) 


3. Adjustable ram pressure 


4. Extra-large tables standard 


5. All-steel welded and stress-relieved construction 


6. Hardened and chrome-plated rams and guide rods 


For the full story of the advantages of high speed hydraulic trimming, send for our 
Bulletin 142. Or call in your Hannifin representative—he’s a trained production analyst. 


HANNIFIN COMPANY 


581 South Wolf Road 


Des Plaines, lilinois 


A DIVISION OF PARKER -HANNIFIN CORPORATION 
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B.1.P. Engineering Ltd., Sutton Coldfield, England 
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A brand new 34-ton clipping press 
from BIPEL... world renowned 
for their plastic molding presses ! 
This special purpose hydraulic 
unit offers a faster approach 

(600 ins./min.), and a fast advance 
through the work (40 ins./min.), at 
full tonnage. Dry Cycle Time 

only 3 seconds. Semi-automatic 

or manual control... with mesh 
guards for maximum operator 
safety. A flexible, efficient, 
clean-trimming unit. 


Write for Full Information 


RALPH B. SYMONS ASSOCIATES, INC, 
3569 MAIN ROAD, TIVERTON, R. 1. 


BIPEL 
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grades of severity for a particular 
discontinuity. 

These standards developed 
through the cooperation of the 
Quality Control Committee and the 
Aerospace Research and Testing 
Committee of the Aerospace In- 
dustries Association are actual 
radiographs, rather than photo- 
graphic reproductions. This has 
been done to provide industry with 
well defined radiographs which are 
easy to interpret. While of tre- 
mendous interest to the aircraft 
industry in particular, other seg- 
ments of industry and government 
concerned with these light metal 
castings will find them of value as 
references against which quality 
control radiographs can be checked. 

The radiographs illustrate gas 
holes, segregation, microshrinkage 
(both sponge and feather) and 
foreign matter in castings of % and 
% inch thickness. The illustrations 
are designated by number accord- 
ing to ASTM standard E 52. Each 
radiograph is held in an 8% x 11 in. 
cardboard form and each radio- 
graph illustrates eight grades of 
severity for a discontinuity in a 
2 x 2 in. area. Twenty-five frames 
are bound in a ring binder. 

This set may be obtained from 
ASTM Headquarters, 1916 Race 
Street, Philadelphia 3, Pa. at 
$125.00 each. 


VACUUM METALLURGY 
CONFERENCE 


The topics and speakers for the 
fourth annual summer conference 
on vacuum metallurgy at New 
York University’s College of Engi- 
neering were announced today 
(Saturday, April 2). 

The program, designed for prac- 
ticing engineers, will be given June 
1, 2, and 3 on NYU’s University 
Heights campus in the Bronx. It 
will include 30 lectures and several 
discussions. 

Speaking briefly at the opening 
session, which takes place at 9:15 
a.m., Wednesday, June 1, will be 
Dr. John R. Ragazzini, dean of the 
College of Engineering; Dr. John P. 
Nielsen, chairman of the depart- 
ment of metallurgy; Dr. Harold K. 
Work, director of the College of 
Engineering's Research Division; 
continued on page 96 





“the 


HITCHINER 
way...”’ 


saves 35 


MACHINING 
OPERATIONS 
with 
INVESTMENT CASTING 


This barrel of a .22 caliber target re- 
volver is now being cast by Hitchiner’s 
new ceramic shell process. This new 
investment casting technique provides 
sufficient close tolerances and finishes 
to eliminate the need for 35 machining 
operations. Gun barrel tolerance of 
0.006 inch was normal, but plus over 
minus 0.001 inch was maintained on 
certain areas. Only external finishing 
needed was partial polishing. 


These savings have allowed the manu 
facturer of this revolver to sell it for 
considerably less than a similar previ- 
ous model. 


Through investment casting, parts can 
be designed for function and maximum 
operating efficiency with the widest 
selection of alloys from which to choose. 
This freedom from manufacturing prob- 
lems can result in more flexibility in 
design and less waste in production. 
Send us a sample or blueprint and 
check your specific problem with our 
“engineered quotation” — no obliga- 
tion, of course. 


Find ovt how our new ceramic 
shell technique can possibly 
benefit you. Send for our 
free, new revised brochure 
explaining lavestenent 


costings. 


HITCHINER 
MANUFACTURING COMPANY INC. 
MILFORD 34, NEW HAMPSHIRE 


Coast to Coast Engineering Representatives 
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4th in a series of POWDERED METAL PARTS applications by REESE 


when SERVICE 
and KNOW-HOW 


count as much as 


ECONOMY 


3 Remet Powdered Metal Parts 
go into Sargent & Greenleaf 


FILE CABINET LOCKS 
(A) PLUG 


(B) FILLER 
(C) BOLT 


Formerly a zine base die cast- 
ing . . . now sintered brass for 
a higher melting point for use on 
insulated files. 


REESE METAL PRODUCTS CORPORATION 


537 Howard Ave., Lancaster 10, Penna. 


} According to Mr. George 


Paul, Chief Engineer, Sar- 
gent & Greenleaf, Inc., 
“A number of powdered 
metal parts producers were 
contacted to make these 
low cost, close tolerance, 
complex parts. Reese was 
the only one interested. 
We now find other practi- 
cal applications and will, 
of course, use Reese as our 
prime source”. 


FREE BROCHURE 


“How to Cut Precision Parts 
Cost with the Remet Powdered 
Metal Process’’ shows how the 
Reese Corp. can help you. 
Send for your copy today. 


Gears * Pinions * Cams * Ratchets 
Oilless Bearings * Bushings * Ma- 
chine and Structural Parts in 
COPPER « BRASS « IRON « ALLOY 
STEEL ¢ NICKEL SILVER * COPPER 
INFILTRATED IRON 





It takes 
‘“‘More Than 
a Machine” 
to Produce 


Die Castings... 


CUTS COSTS for 
DIE-CASTERS 


¢ CLEANS 
¢ LUBRICATES 


Remove loose flash and 
clean the mold with a power- 
ful, clean air blast — then 
lubricate all mold surfaces 
evenly, using the same gun 
—with a flick of the thumb! 
Adjustment at the gun for 
full range from zero to a 
heavy mist, spraying, fog- 
ging, or vaporizing the lubri- 
cant. Speeds up mold oper- 
ation and reduces casting re- 
jects. Makes every machine 
cycle count. 


and MILWAUKEE has what it takes! 


Among other needed factors, it takes a staff of trained die 





guigemem | 


Z 


/ eres 


casting engineers . . . skilled die designers . . . die builders 
. . . machine operators . . . pilus an intimate knowledge of 
the die casting process, its limitations and_ possibilities. 
Most important, it takes the kind of know how acquired 
only through years of specialization in the design and pro- 
duction of die castings in many shapes and sizes for 
thousands of different applications. 





Milwackee operates under 
the Certified Zinc Plan of 
the American Die Casting 
oe. A pioneer of the die casting industry, Milwaukee offers 


everything you need for the production of fine die castings 
. . . completely modern plant facilities . . . highly skilled 
technicians . . . and more than 50 years of continuous 
service to die casting users throughout industry. 


Milwaukee has a separate plant for the production of 
Lead and Tin Die Castings. 


LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN 
Established 1909 





A7237-% 
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VACUUM CONF. — cont. 


and Dr. Rointan F. Bunshah, chair- 
man of the conference. 

The following is the schedule 
of speakers and topics: 
Wednesday, June 1 

—Thomas M. Krebs and Leonard 
S. Dorsett, The Babcock and Wil- 
cox Company, “Hydrostatic Com- 
paction of Consumable Electrodes 
from Metal Powders and Sponge.” 

—T. E. Butler and R. P. Morgan, 
Union Carbide Metals Company, 
“The Oscilloscopic Analysis of Arc 


Behavior in Consumable Electrode 
Furnaces.” 

—Heinz G. Sell and A. E. La- 
Marche, Westinghouse Electric 
Corporation, “The Partition of 
Power in High Current-Low Pres- 
sure Metal Vapor DC-arcs: A 
Theoretical Interpretation Based 
on Arc Melting Experiments with 
Tungsten and Tungsten Base Al- 
loys.” 

—A. E. LaMarche, Westinghouse 
Electric Corporation, “Vacuum Arc 
Melting of Tungsten-Molybdenum 
Alloys and Pure Tungsten Using 





Redesigned 


for your convenience 


Brand Zinc. 


quality and service. 


Toronto 





To make it travel better and handle easier our TADANAC Brand 
Special High Grade Zinc slab has been redesigned. End notches hold 
steel strapping securely so that bundles arrive in good shape. Hand- 
holds permit safe, easy handling of individual slabs. The top quality 
of TADANAC Brand S.H.G.(99.99+ %) Zine is now marketed in 
this new slab designed to save the customer time and money. 


Remember, Cominco’s Technical Service stands ready at all 
times to assist you to get the best value from your use of TADANAC 


Buy TADANAC Brand Special High Grade Zinc for convenience, 


CO'MIN'CO 


THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED 
WORLD'S LARGEST LEAD-ZINC PRODUCER 


Tadanac Brand Metals are solid in United States by American Metal Climax, Inc., 
New York, Chicago, Detroit, Los Angeles 


Montreal 


0164 
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DC Straight Polarity as the Power 
Source.” 

—Henry M. Eikenberry, James 
W. Mahaffey, and Robert B. Steck, 
National Lead Company of Ohio, 
“New Developments in the Vacu- 
um Melting and Casting of Urani- 
num in Tonnage Quantities.” 

—Robert B. Steck, Henry M. 
Eikenberry, and D. DeTrou, Na- 
tional Lead Company of Ohio, 
“The Effect of Furnace Pressure 
on Uranium Ingot Chemistry and 
Metal Quality.” 

—Russell G. Hardy, Oregon 
Metallurgical Corporation, “Shaped 
Titanium Castings.” 

—Russell G. Hardy, Oregon 
Metallurgical Corporation, “Cen- 
trifugal Pipe Casting of Uranium 
and Tungsten.” 

—A. E. LaMarche, Westinghouse 
Electric Corporation, “Vacuum Arc 
Skull Casting of Molybdenum- 
Tungsten Alloys and Pure Tungs- 
ten.” 

Thursday, June 2 

—T. H. Crane, High Vacuum 
Equipment Corporation, “The 
Management and Maintenance of 
Vacuum Systems.” 

—W. A. Matejka, Kelsey-Hayes 
Company, “Vacuum Induction 
Casting Techniques.” 

—C. R. Benson, General Elec- 
tric Company, “Vacuum Induction 
Melting of Alloys for High- 
Strength Forgins in the 1100°F to 
1400°F Temperature Range.” 

—William J. Boesch, Metals Di- 
vision, Kelsey-Hayes Company, 
“Production and Properties of the 
Superalloy Udimet 700.” 

—Marlin S. Walmer, Hamilton 
Watch Company, “Precision Con- 
trol of Boron 10 Isotope Analysis 
in a Modified 304 Stainless Steel.” 

—Pierre P. Tuxrillon, Metals Di- 
vision, Kelsey-Hayes Company, 
“Stainless Steel Containing Boron 
10.” 
—Philip S. Schaffer, Ordnance 
Corps, Watertown Arsenal, “Pro- 
duction of Superior-Quality Ultra 
High-Strength Steel Castings by 
Vacuum Induction Melting.” 

—Lynn E. Sprague, The Steel 
Improvement and Forge Company, 
“Effects of Vacuum Melting—Tech- 
niques on Fabrication and Me- 
chanical Properties of Forgings.” 

—George E. Danner and G. Tay- 
lor, Erie Forge and Steel Company, 


continued on page 98 
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LOW 
LABOR 


CONTENT 


the 
Master 
Design 





Guide 


The offset planes, the channels, holes, and functional 
shapes are all cast to size in the Harper-Wyman ith 
gas range top burner part here illustrated. ne 


It is a good example of high utilization of the MADISON-KIPP 
die casting process for mass production parts. zinc and aluminum 
The Master Design Guide for the seasoned and die castings 


skilled mechanics at Madison-Kipp, in cooperation 
with customer designers, is high level quality, from 
high level tooling for low secondary labor content. 


Please clip this ad as a reminder to contact us 
when you have die casting requirements. 


MADISON-KIPP CORPORATION 
213 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


Skilled in Die Casting Mechanics - Experienced in Lubricating Engineering - Originators of Really High Speed Air Tools 
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VACUUM CONF. — cont. 


“Vacuum Deoxidation of Large 
Ingots.” 

—William Wilson, A. Finkl & 
Sons Company, “Mechanical Prop- 
erties of Slack Quenched, De- 
gassed Steels.” 

—William Wilson, A. Finkl & 
Sons Company, “Argon Teeming of 
Degassed Steel.” 

Friday, June 3 

—H. A. Steinherz, NRC Equip- 
ment Corporation, “Ultra High 
Vacuum Techniques for Industrial 
Size Systems.” 

—Hugh R. Smith, Jr., Temescal 
Metallurgical Corporation, “Design 
and Performance Parameters of 
Commercial and Laboratory Scale 
Electron Beam Furnaces.” 

—H. H. Hoffman, Olin Mathieson 
Chemical Corporation, “Vacuum 
Joining by Electron Beam Weld- 
ing. 

—A. Calverley, Services Electron- 
ics Research Laboratory, England, 
“The Role of Electron Bombard- 
ment Heating in Metallurgical Re- 
search.” 


—W. C. Necker, General Electric 
Company, “Zone Purification of 
Ytrium.” 

—Louis Ianniello, Rensselaer 
Polytechnic Institute, “Zirconium 
Base—Rare Earth Alloys.” 

—D. L. Sullivan and N. I. Anan- 
thanarayanan, “Miniature Resist- 
ance Furnace for Vacuum Evapora- 
tion of Metals and Alloys.” 

—M. Gilbert, F. J. Stokes Cor- 
poration, and B. Rogers, Catalyst 
Research Corporation, “Heavy 
Coatings by Vacuum Metallurgy— 
Applications and Methods.” 

—J. L. Pritchard, Canadian Vac- 
Hyd Processing, Ltd., and Joseph 
Jenkins, N.A.S.A., Cleveland, 
“Vacuum Brazing in Nuclear Struc- 
tures.” 

—A. A. Machonis, Sylvania Re- 
search Laboratories, “Oxidation Re- 
sistance and Vacuum Hot Hard- 
ness of Refractory Tungsten Base 
Alloys Prepared by Are Melting.” 

Co-sponsors of the program are 
the department of metallurgical en- 
gineering at NYU’s College of En- 
gineering and the University’s Of- 
fice of Special Services to Busi- 
ness and Industry. 


The deadline for registration is 
May 15. Further information can 
be obtained from: Mr. M. Berk, 
New York University College of 
Engineering, University Heights, 
Bronx 53, New York. 


NEW VICE PRESIDENTS AT 
DIXON CRUCIBLE 

H. Edward Ehlers and Warren 
A. Zimmer, have been elected ex- 
ecutive vice presidents of the Jo- 
seph Dixon Crucible Co., Jersey 
City, N.J., it was announced by 
Frank G. Atkinson, president. 

Dixon and its six subsidiary com- 
panies comprise one of the world’s 
largest manufacturing enterprises 
based almost wholly upon the ap- 
plication of graphite. Among the 
industrial output of the combined 
companies are pencils—including 
the world famous brand, Ticonder- 
oga—and related writing products 
such as art pencils, industrial cray- 
ons, pencil sharpeners, erasers, 
school chalks, artists’ paints and 
educational art materials; graphite 
lubricants, crucibles, refractories, 
industrial maintenance paints and 
powdered metal components. 
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Wm ASSURES ACCURATE PARTS: Critical dimensions 
can be held within specified limits. 

Bey LOWER INSPECTION COSTS: Lower costs come 

= from your needing only a simple receiving inspec- 
tion instead of a full sampling of each shipment of 
die castings. 


UNIFORM HIGH QUALITY: This new concept of 
quality control for die castings means that buyers of 
die castings who rely on statistical dimensioning are 
assured of accurate parts ready for assembly. 


LET US SHOW YOU how you can benefit. Many major 
manufacturers are now benefiting from the excellent 
results and the lower costs. 


Stroh Die Casting Co., Inc. ou. 


11123 W. BURLIEGH ST : 
MILWAUKEE 10, WISCONSIN }- 4 
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SPRINKLERS 
continued from page 53 


parts are then dipped in Zinodine 
for priming, are dried, and sprayed 
with a baking enamel. 

To avoid the need for threading 
the assembly holes, Beinert uses 
self-tapping screws to assemble the 
housing. Studs in the base of the 
housing fit into holes in the mount- 
ing plate and are staked, avoiding 
the need for screws, threading, or 
rivets. The base is fastened to the 
aluminum tubing skids with self- 
tapping screws. 

The skids and the spray tube are 
bent to shape in simple press fix- 
tures. All the holes in the spray 
tube are drilled at once with a 
multiple-drill set-up. 

The control dial is plastic, with 
a die-cast indexing collar. The wa- 
ter motor itself and its various gears 
are molded of nylon, although in 
some models the impeller is die 
cast. 

A number of Melnor designs are 
topped with a textured, anodized 
aluminum plate. Here again die 
castings show to advantage, ac- 
cording to Beinert. The die cast 
bases are cast with shoulders hav- 
ing indents. Tabs on the textured 
plates are folded into the indents. 
Result is a striking-looking finish at 
low cost. 

The use of both the die casting 
process and the extrusion process 
to manufacture components for 
these lawn sprinklers emphasizes, 
once again, the need for the in- 
dustrial designer to have a sound 
working knowledge of manufac- 
turing processes. There's no profit 
in developing a product design 
with all of the most desirable func- 
tional and asethetic features, if it 
can not be made economically. 

Then there’s the other side of 
the picture. With a good knowl- 
edge of what can, and can not, 
be made by the various low-cost 
manufacturing methods, the de- 
signer is frequently able to come 
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up with a product which has su- 
perior operational characteristics 
and better looks. He knows, for 
example, that permanent mold 
castings can be made with ex- 
tremely complex coring because 
the casting process can use cores 
of metal, sand, plaster, and other 
materials. Thus the requirement of 
a straight pull on a core is elimi- 
nated. 

When a textured or novelty fin- 
ish is desired it can be cast. Thus 
an expensive surface finishing job 
is eliminated. 

With the proper placement of 


stiffening ribs, very thin walled 
die castings can be made so that 
weight is greatly reduced without 
loss of strength where it is needed. 
Careful design will put bosses, 
lugs, integral rivets, and other fast- 
ening methods where they are 
needed so that secondary machin- 
ing operations are reduced in both 
number and cost. In many cases, 
die castings are made which are 
so nearly complete, after trimming, 
that only low cost drilling opera- 
tions are needed to complete them. 
In some cases not even these drill- 
ing operations are required. 





FOR COMPLETE DIE CASTING SERVICE 


After 30 years of serving the die casting industry 
we have expanded to offer you complete die casting 
service. 


DESIGN — 


Our staff of experienced die casting engineers stay with the 
job from initial design to finished casting. 


DIE CASTING — 


Complete facilities to produce castings weighing 14 Ibs. zinc. 


PLATING — 


Plating of all sizes, weights, and types available, from barrel 
zinc to the most difficult, automobile bumpers. 


LABORATORY & INSPECTION FACILITIES — 
Our laboratory and inspection facilities is your assurance of 


quality castings. 


Sales Representative — 


THE FRALICK COMPANY 


14301 West McNichols Rd. 
Detroit 35, Michigan 
Telephone: 
Broadway 3-6283 


The DiSalle Plating 
& Die Casting Co., Inc. 


2851 South Ave. 
Toledo 9, Ohio 
Circle No. 96 on Reader Service Card 
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The above Escutcheon Plate was 
ZINC DIE CAST 


and 
POLISHED & BUFFED 


and 
COPPER & NICKEL PLATED 


and 
SATINED LEA FINISHED 


and 
GOLD TONE LACQUERED 


and 
METALLIC BROWN FILL IN 


and 
SILK SCREENED 


and 
SHIPPED TO ANOTHER 
SATISFIED CUSTOMER 


by 


ALBANY-CHICAGO CO. 


3253 SOUTH NORMAL 
CHICAGO 16, ILLINOIS 


We would be most pleased to quote 
on your fine finished zinc parts. 


© oprorTunirties 


jobs & equipment 





Opportunities rates: $20 for 
the first column-inch; $15 for 
each additional column-inch 
payable in advance. To answer 
box number advertisements, 
address responses to the box 
at Precision Metal Molding, 
812 Huron Rd., Cleveland 15, 
Ohio. Closing date: Ist day of 
month preceding publication. 

















POSITIONS OPEN 


DIE CASTING — SALESMAN 

Rapidly expanding Southern California die 
casting plant has excellent opportunity for 
experienced die cast salesman. Must have 
minimum of five years experience selling die 
castings. Salary and commission. Qualified 
personnel mail complete resume to Box 5160. 








SALES REPRESENTATIVES — ALUMINUM 
PERMANENT MOLD & DIE CASTINGS 
Large Eastern foundry has openings for ex- 
clusive representation in New England, New 
York State, Eastern Pennsylvania. Require top 
flight men only, who are new selling allied 
lines. Write, listing details, including territory 
covered, lines handled. Box 5560. 


MASTER DIE CASTER with proven supervisory 
experience wanted as partner to establish new 
eastern shop with substantial assured aluminum 
die cast business. Supply resume of educa- 
tional background, experience, and previous 





earnings in first letter. Your confidence re- 
spected. Box 5360. 





ENGINEER — SALESMAN 

Leading, independent fabricator of powder 
metallurgy components offers an excellent 
opportunity for a self starting, aggressive 
man on its expanding sales force. Prefer in- 
dividual with sales experience and technical 
degree. Ability to grasp mechanical design 
problems and metallurgical background im- 
portant. Send complete resume to Compacted 
Metals Corporation, 99 Greenwood Avenue, 
Waukegan, Illinois. 





PERMANENT MOLD ENGINEER 
Experienced man to handie mold design and 
plant engineering. Excellent opportunity for 
right man with established growing organiza- 
tion in East. Box 5460. 





ASSISTANT TO SALES MANAGER — To 
perform liaison function between sales and 
customers concerning engineering and pro- 
duction matters. Competency and experience 
in oral and written communications important. 
Experience with sales or engineering in in- 
vestment castings desired. Precision Castparts 
Corporation, 4600 S. E. Harney Drive, Port- 
land 6, Oregon. 





POSITIONS WANTED 





Die Casting Engineer with 20 years experience 
available after June |, 1960. Ten years in die 
design — last ten as superintendent of com- 
plete operation from estimate thru production. 
Sales, engineering, or partnership interest. 
Box 5660. 





Experienced established New England Sales 
Organization desires representation for East- 
ern zinc and aluminum die or permanent mold 
caster. Box 5260. 











PICTURED ABOVE 1S OUR MODERN SHOP AND OFFICES 


exclusively devoted to engineering and building die casting 
dies and molds to exacting specifications. This plant was 
designed with capacities to handle and fabricate anythin 

from a unit die insert to a 15 ton cylinder or grille die with 
the necessary skills and experience to save you time and 


money on your next tool. 
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ELMWOOD PARK, ILLINOIS 
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DIE CASTING DIES + PLASTIC INJECTION 


AND COMPRESSION MOLDS 
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S DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards facing the last page will 
get you these free reference materials. Circle the numbers and mail. 


- Die Lubricant — Acheson Colloids 


Co.— Technical bulletins — on 
colloidal graphite water base lubri- 
cants for use in dies and other 
abrasive, high temperature and 
pressure applications. 


Tool Steels — Allegheny Ludlum 
Steel Corp.— Technical literature 
list — describes 125 technical pub- 
lications on tool steels. 


- Piston Rings — Auto-Diesel Piston 


Ring Co. — Catalog — lists plunger 
rings, tips, liners and combination 
tip-rings. 


. Sinterings—Bunting Brass & 


Bronze Co.— Technical handbook 
— on the engineering and produc- 
tion of sintered metal parts. 
Clipping Press — B. I. P. Engineer- 
ing Ltd.— Technical data — on a 
34 ton, fast cycle, hydraulic clipping 
press. 


Fire Resistant Fiuids — Celanese 
Chemical Co—lInformation—tells 
how Cellulube fire resistant hy- 
draulic fluids provide both safety 
and lubrication. 


Die Casting Machine — Cleveland 
Automatic Machine Co.— Specifi- 
cations — on a 1000 ton hydraulic 
die casting machine. 

Standard Unit Dies — Detroit Mold 
Engineering Co.—Production infor- 
mation—tells how to make die 
changes in minutes with standard 
unit dies. 

Die Castings — Dollin Corp. — 16- 
page facilities brochure — shows 
its techniques for zinc and alu- 
minum die castings with rigid de- 
sign requirements. 


- Metal Working Lubricants — Fiske 


Brothers Refining Co.— technical 
bulletins — on hot die and other 
specialty lubricants. 

Small Die Castings — Gries Repro- 
ducer Corp. — Technical data — on 
small zinc alloy die castings. 


. Die Casting— Hampden Brass & 


Aluminum — Facilities brochure — 
shows how it can handle your 
die casting requirements. 


- Zine Die Casting — Henning Bros. 


& Smith, Inc. — Engineering data — 
on die casting with zinc base alloys. 
Investment Casting — Hitchiner 
Mfg. Co. —13-page booklet — ex- 
plains the ceramic shell investment 
casting process and shows Hitch- 
iner’s facilities. 

Die Casting—Hydraulic Press Mfg. 
Co. — Catalog — shows the 17 auto- 
matic and semi-automatic models of 
Cast-Master die casting machines. 


Die Casting Machines — Kux Ma- 
chine Co.—Catalog—gives complete 


specifications on a line of 28 die 
casting machines. 


. Furnaces—J. A. Kozma Co.—Spec- 


ifications—on radiant fired break- 
down and holding furnaces. 


. Die Castings — Litemetal Dicast 


Inc.—Design data—and facilities in- 
formation on the die casting and 
machining of magnesium and alu- 
minum alloys. 


. Die Casting— Paramount Die Cast- 


ing Co. — Technical manual — “De- 
signing for Die Casting.” 


. Trim Presses — Hannifin Co.— 


Technical literature — lists specifi- 
cations and advantages of open gap 
or column type trimming presses. 


. Sinterings — Reese Metal Products 


Corp.— Technical report — “How 
to Cut Costs with the Remet Pow- 
dered Metals Process.” 


. lron Powder— Republic Steel Corp. 


— Technical data — on HS6460 high 
strength iron powder includes fa- 
tigue and impact test results. 


. Pattern Wax— Alexander Saun- 


ders & Co. — Graph — shows the 
expansion and cooling curves for a 
tough, durable pattern wax with a 
low coefficient of expansion. 


. Ladies & Skimmers — Spincraft, Inc. 


— Technical data — and prices on 
stainless steel ladles and skimmers. 


. Temperature Control — West In- 


strument Corp.—Technical bulletin 
—on proportioning, off-on, high- 
limit, stepless, and program temper- 
ature control units. 


. Barrel Finishing—Electro Minerals 


Div. of the Carborundum Co.— 
Technical booklet—on the Carbol- 
trol 7 Process. 


. Metal Cleaner—Oakite Products, 


Inc. — Application data — on a rust 
preventing cleaner for steel, iron, 
brass and aluminum. 


. Spray Finishing — Ransburg Elec- 


tro-Coating Corp. — Process bro- 
chure — shows how the No. 2 
Process gives better quality spray 
finishing at reduced costs. 


. Crucibles — Joseph Dixon Crucible 


Co. — Specifications—and other in- 
formation on crucibles and refrac- 
tories. 


. Fire-Resistant Fluids — Union Car- 


bide Chemicals Co.— Technical 
booklet — “Ucon Hydrolubes Spell 
Safety.” 


. Melting Furnaces —Hevi-Duty 


Electric Co. — Bulletins — on elec- 
tric and fuel-fired furnaces for non- 
ferrous melting from laboratory to 
production scales. 


. Furnaces — Denver Fire Clay Co. — 


Technical information — on a com- 
plete line of furnaces for testing, 


melting, assaying, heat treating and 
other special uses. 


. Surface Finishing — Almco Queen 


Products Div. — Literature — de- 
scribes the latest metal surface fin- 
ishing machines, methods and me- 
dia. 


- Extrusion Tool Steels — Latrobe 


Steel Co.— Technical literature — 
on a line of steels for extrusion dies. 


. Die Steel — Universal-Cyclops 


Steel Corp. — Technical data — on 
a vacuum degassed die casting die 
steel said to give longer production 
runs. 


. Laboratory Services—Metal Con- 


trol Laboratories—18-page booklet 
—describes metallurgical and lab- 
oratory services available. 


- Automatic Casting Machine — 


Stahl Specialty Co—Technical bul- 
letin—describes the Stahl Autocast 
automatic machine for permanent 
mold casting in aluminum alloy. 


. Die Casting Machines — Lester- 


Phoenix, Inc. — Specifications — on 
a line of rugged, precise die casting 
machines. 








to give up a few hours a year 
for a health checkup? 

Your best cancer insurance is 
a thorough checkup every year, 
and alertness to Cancer’s 7 
Danger Signals. 

Learn how to guard yourself 
against cancer. Write to 
“Cancer” in care of your 
local post office, or call your 
nearest office of... 


American Cancer Society 
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READER SERVICE CARD... 


To receive any of the free literature listed in this issue tear out a reader service card and circle the proper numbers. 


BE SURE YOUR NAME, ADDRESS, COMPANY NAME, & JOB TITLE ARE LEGIBLE. 
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If it’s quality you’re after, 


call a Hoover Man 


When you buy a quality product you __ ity aluminum and zinc alloy die cast- 
want to be sure you get what you ings. Our quality-control program is 
paid for. That’s why so many of second to none. Why not let one of 
America’s leading manufacturers buy _ our Sales Engineers tell you about us? 


He from Hoover. We’re specialistsinqual- A phone call or letter will bring him. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 a 


In Canada — Hamilton, Ontario 


"DIE CASTING » HOOVER 
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ALLOY INGOT FOR SAND, PERMANENT MOLD AND DIE CASTING 


How APEX Production Control produces 


alloys tailored to your specifications 





Your specification page in the Apex Spec Book 
controls your ingot production—holding alloy ele- 
ments to desired content for castability and maxi- 


mum properties. 


Once recorded, your particular specs become the 
formula for your alloy production in all Apex 
plants. Under meticulous control, you receive an 
alloy to meet casting applications requiring spe- 
cial mechanical properties, physical properties, 
machinability, corrosion resistance or other indi- 
vidual needs. The Spec Book also includes specifi- 
cations for all standard alloys conforming to 


governmental and society specifications. 
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with certified accuracy 








The QUANTOMETER 


assures you of 
an alloy 
conforming to 
your specifications 


Our sales engineers will gladly discuss 
the Apex production control system as it 
applies to your casting requirements. Call 
on us now for composition accuracy and 
prompt shipment of your alloys. 
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APEX SMELTING COMPANY 


CHICAGO 12 © CLEVELAND 5 «+ LONG BEACH 10, CAL. 
SPRINGFIELD, OREGON (NATIONAL METALLURGICAL CORP.) 
Warehouse distributor of ALCAN foundry alloy ingot 


Base metal and alloy SPECTROGRAPHIC STANDARDS available - Aluminum - Magnesium - Zinc 











